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In radio communications, knowledge is progress. Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 
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FM MULTIPLEX 

TTARD on the heels of the British Audio Fair 
* * conies a rumbling of dissatisfaction about the 
FM-Stereo broadcast position in Britain — the 
expression of same being in terms which will have 
a familiar ring to Australian listeners. 

In their June editorial, “Hi-Fi News” points 
up the fact that the British public has demon¬ 
strated acceptance of stereo reproduction by its 
eager buying of stereo records, and of record 
playing equipment at all price levels. 

Visitors to the Audio Fair confirmed this 
interest by packing to the doors a non-stop 
demonstration of broadcast FM-Stereo, using 
standard American equipment, operating on a 
temporary P.M.G. licence. 

But inquiries as to when—or even whether 
—FM Multiplex will be made available as a 
service in Britain have produced only a procession of “ifs” and “buts.” 
Politically, the “buck” is being passed back and forth between the B.B.C. 
and the British P.M.G.; technically, there is speculation about the possibility 
of something better turning up than the American Zenith system; financially, 
there is a preoccupation with new TV standards; and, back of it all, is the 
old argument as to whether the public really wants something for which 
it has already shown a preference in another field! 

In their editorial, “Hi-Fi News” says, “The B.B.C. owes the public, 
the hundreds of radio dealers up and down the country, and the manu¬ 
facturers of audio and radio equipment, a full, clear statement. We have 
had enough of this hit-or-miss, blow-hot-blow-cold, cloak-and-dagger non¬ 
sense.” 

Without labouring the unfortunate history of FM broadcasting in Aus¬ 
tralia, I wonder whether we have learned enough from the mistakes of the 
past not to let the FM Multiplex proposition also become the victim of 
sectional interests? 

With the bulk of TV planning, in Australia, now history, FM Multi¬ 
plex should be examined immediately by manufacturers' organisations as a 
likely new field of activity; it should be discussed by broadcasting interests, 
with a view to proper integration with the present AM system; the relevant 
techniques should be studied by engineers, possibly under IRE sponsorship. 

If all this is done, any future attitude of the Australian Broadcasting 
Control Board will be judged against a background of awareness, not of 
indifference or ignorance, as were the deliberations leading to suspension 
of the VHF FM service. 
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HI-FI CABINET KITS 


JUST OPENID NEW BRANCH 


WOLLONGONG: 52A Keira Street, Phone 2-1402. 


Beautiful accoustiC 
grille material. Lining 
Felt also (supplied. 


Selected veneers on 
top, bottom, and sides. 


Panels are machine 
mortised for smooth, 
acenrate a sse mbly, 
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MAKE YOUR OWN 
HI-FI CABINETS 
& SAVE £££’$ 


So easy a child could manage it. The Instrol way 
— a new simplified method of assembly. A 
hammer, screwdriver, one evening of your time, 
and you can make your own cabinets for less 
than half cost. Kits are absolutely complete, with 
easy to follow instructions, nails, screws, grille 
cloth, felt, moulding, gold trim, legs, castors, 
stays, etc. All parts are precision cut, fit together 
smoothly. External panels are from heavy 
laminated timber with beautiful selected veneer 
finish. Instrol cabinet kits may be posted to any 
part of Australia. Send now for illustrated price 
list. 


_ 


Instrol offers you a com¬ 
plete range of craftsman 
designed equipment cabin¬ 
ets and speaker enclosures 
(both R.J. and D.P. 
types). 
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Latest !MJ WJBSN STTSEB® /aMIPELOBOBCQ 


A magnificent — 

28 watt twin — 

channel guitar H 

amplifier (over- “ 

seas they — 

would describe M 

it as 60 watts), complete — 

with 2 speakers, reverbera- 5 

tion. vibrato. In carrying — 

case for only:— ... 0 S 

Kit of parts £88/14/8 — 

Built F and tested £100/14/8 Z 


First in Austrolio—fully transistorised—high 
quality hi-fi at low cost. Playmaster 105 to 
the original design "R. TV & H.," May, 1963. 

Instrol-Playmaster offers you a complete range of 
high quality audio equipment to the original 
“R.TV. and H.” designs. Australian designed, Aus¬ 
tralian made, guaranteed and lifetime services. Avail¬ 
able, built and tested or in kit form ready to build 
yourself. Write, phone or call for free catalogue. 


Complete Kit of parts . . £49-18-0 
Wired and tested . . . . £60-0-0 


INSTROL*RLAYM ASTER 
PROGRAM SOURCE No. 2 
TUNER 

Kit of Parts £17/13/. 

Built A Tested £27/3/. 


INSTROL-PLAYMASTER UNIT 
No. 4 STEREO AMPLIFIER 

Kit of Parts £39/14/. 

Built A Tested £49/18/. 


INSTROL PLAYMASTER 
GUITAR AMPLIFIER 

The new ‘R. TV & H." Guitar Amplifier models 102 and 103, now 
available as a complete kit of parts or ready built and tested. The 
kit is complete in every detail, including beautifully finished carrying 
case and your choice of speakers. Full price detoils, etc., in Instrol 
Playmaster hi-fi catalogue. All parts also available separately. 

Cadmium plated and passivated chassis . £21510 

Anodised Label, Black/Gold . £1 7 6 

Carrying case with choice of baffle (3 or 2 speakers) .. £10 4 O 


METALWORK AND LABELS FOR ALL 

“R. TV & H” DESIGNS 

INSTROL—not just a chassis, but really high class metalwork. We take all Playmaster, 
and other popular "R. TV & H," designs, and have the necessary boxes, chassis, panels 
and labels made to the most rigid specifications. Our price list details not only the 
range of our own Instrol metalwork, but also the full range of Oxford chassis boxes, 
labels, etc. Between Instrol and Oxford, we can supply metalwork and labels for almost 
every ’R. TV & H.” design, Test equipment, TV, H‘-Fi, Instruments, Radio, P.A. amplifiers 
-—all are included. Send now for free INSTROL-OXFORD metalwork price catalogue. 


('hassis is first precision' 
punched and drilled. Then 
heavy cadmium plated to 
prevent corrosion and ensure 
flood conductivity. Finally 
passivated to prevent finger 
. marking. j 


Please send 
following. 

NAME .... 


me, post free, full details of the 


□ 
□ 
□ 
□ 

ADDRESS .. □ 

□ 
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“R.TV & H.” TV Kit. 
Tester Kits. 

Instrol Metalwork. 
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(OPP. GRACE BROS.) PHONE; BA4891, BA4892, BA4893. 
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Scouts studying a king-sized photo¬ 
graph of the moon. 

Could the moon be charged to ten million volts and so influence the 
arrival of meteors at the earth? That is the basis on which prominent 
Australian physicist, Dr E. G. Bowen, is seeking to explain an apparent 
connection between the likelihood of heavy rainfall and the phases of 
the moon. Results published recently lend him some support. 

By Dr. Peter Stubbs 


S uperstitions that the changes of 
the moon may influence the weather 
abound in the world’s folklore. They 
range from the delightful naivety of the 
belief that the new moon collects rain¬ 
water in the concavity between its horns 
to the ominous lines of The Ballad of 
Sir Patrick Spens: 

“I saw the new moon late yest’re’en 
Wi’ the auld moon in her arm; 

And if we gang to sea, master, 

I fear we’ll come to harm.” 

Ancient writers from Virgil and Pliny 
to Roger Bacon contended that some¬ 
thing was likely to happen to the wea¬ 
ther at new moon, but, as to what, they 
all seem to have differed. It is, there¬ 
fore, hardly surprising that modern 
science should largely have ignored the 
suggestion that the phases of the moon 
play a part in meteorology. 

In the past few months, new ap¬ 
proaches to atmospheric phenomena 
along a number of different lines have 
begun to link up in an unexpected man¬ 
ner. The startling conclusions emerge 
that there do, indeed, appear to be lunar 
controlling forces at work and that, in 
particular, they affect the rainfall in a 
statistical fashion when averaged over a 
long enough period. 

The results are unlikely to be of much 


practical use for daily weather forecast¬ 
ing but may have very considerable re¬ 
percussions on atmospheric physics. 

The new discoveries stem from work 
done by E. G. Bowen and his colleagues 
at the Radiophysics Division of the Com¬ 
monwealth Scientific and Industrial Re¬ 
search Organisation, Sydney, and, inde¬ 
pendently, by D. A. Bradley and M. A. 
Woodbury, of New York University, 
working with G. W. Brier, of Massachu¬ 
setts Institute of Technology. 

There is also a program of research 
currently going on at the Meteorological 
Office, Bracknell, where J. M. Craddock 
is analysing British rainfall records with 
a computer. 

The first part of the story was pub¬ 
lished in two simultaneous preliminary 
reports that appeared in the American 
journel “Science” last September, one 
from America and the other from Aus¬ 
tralia. Essentially both described the 
same phenomenon. 

The American contribution was a 
statistical analysis of occurrences, 
through the lunar month of maximum 
24-hour precipitation, over the 50 years 
1900-49 (See Figure 1 A and B). It in¬ 
volved records kept by some 1,544 wea¬ 
ther stations. 

For the purposes of the analysis, the 


lunar cycle was divided into 100 parts 
between one new moon and the next so 
that the exact phase of the moon could 
be assigned a “synodic decimal” — at 
new moon (NM) this would be 0.00, at 
full moon (FM) 0.50, and at first and 
third quarters respectively, 0.25 and 
0.75. 

The American plotted the totalled 
number of occurrences of heavy rain¬ 
fall to indicate their positions in the 
lunar cycle. 

The plot clearly showed that heavy 
rainfall activity appears to be at its 
greatest in the first and third weeks of 
the lunar cycle, with corresponding 
minima in the second and fourth weeks. 
Maxima tended to fall on the third and 
fifth days after new moon and full 
moon particularly, and there is a more 
pronounced “low” three days before 
these two points. 

Attempts to find such a statistical re¬ 
lationship between rainfall and lunar 
phase are by no means new; previous 
analyses have met with a lot of criticism. 
Statistics is a science somewhat notorious 
for its capacity to mislead (“there are 
lies, damned lies and statistics”) and its 
successful® use depends entirely upon 
proper sampling. 

REAL EFFECT 

While the objection might be raised 
in the present instance that, “if you play 
about with the figures in the right way, 
you will get the right answer,” there are 
two good reasons for supposing that there 
is a real physical effect here, whatever 
the cause. 

The first is that the American re¬ 
searchers divided their raw material into 
two halves (Figure 1 A and B), comput¬ 
ed each quite independently, yet arrived 
at remarkably similar distribution curves. 

The second is that the other paper in 
“Science,” by E. E. Adderley and Dr 
Bowen, concerning similar work on 
records, between 1901 and 1925, from 50 
New Zealand rainfall stations, without 
prior knowledge of the American result, 
gave the same answer. 

There are minor differences in the 
shapes of the New Zealand curves 
(Figure 1 C) and some shift in the peaks, 
probably because of latitude differences, 
but essentially the phenomenon holds for 
both hemispheres. It is evident from 
Figure 1 C that heavy rainfall is about 
four times more likely to occur at the 
maxima than at the minima. 

Very recently a number of other fac- 
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WEATHER 


AND THE 







S. HEMISPHERE. 


Figure 1: The different factors 


found to vary periodically 


theory that most of the freezing nuclei 
originate from meteorites arriving at the 
earth from outer space. 

Meteorite dust is now known to be 
concentrated in orbits round the sun 
similar to those of particular comets; it 
is probably cometary debris. When the 
earth runs into one of these orbiting 
meterorite swarms, astronomers observe 
meteor “showers.” Dr Bowen maintains 
that the freezing nuclei show sudden 
increases in numbers when this happens. 

If these ideas are correct, it is not 
too hard to introduce another — that 
there is a relationship between the posi¬ 
tion of the moon in its orbit and the 
rate of arrival of meteors at the earth’s 
surface. Thus (one can conceive) the 
moon affects the meteor rate; the meteor 
rate affects the ice-nucleus count; and 
this, in turn, affects the rainfall. 

Considering the first step in the argu¬ 
ment, could the moon influence the 
meteor streams sufficiently to explain 
the new results on the heavy rainfall? A 
simple calculation shows that deflection 
of these particles by the moon’s gravity 
is an effect too small to produce the 
required result. 

Other possibilities arise, however, if 
the meteor particles, as is likely, carry 
a small electric charge. They might then 
be deflected in their flight by the lunar 
magnetic field — but, this explanation, 
too, is unsatisfactory as the Russian 
Lunik II moon probe has indicated that 
the moon’s magnetic field is at least 
10,000 times weaker than that of the 
earth. 

On the other hand — and here is the 
idea that Dr Bowen favours — the moon 
may itself be electrically charged and 
may deflect the meteor particles by elec¬ 
trical forces (Figure 2). He estimates 
that an electrical potential of some 10 
million volts on the moon would be of 
the right order of magnitude to account 
for the observations. 


■ t 

If the moon is charged, it should also 
show itself in deflection of the incoming 
charged particles from the sun (the 
“solar wind”) and so affect the incidence 
of magnetic storms that they cause on 
the earth. So much for the theory: now 
let us see what the Australians have 
done to test its various aspects. 

Ice nuclei and the moon.—One of Dr 
Bowen’s co-workers, E. K. Bigg, has 
examined the ice nucleus counts obtain¬ 
ed with expansion and mixing chambers 
on air samples from Australia, New 
Zealand and South Africa over several 
years. An example of his results is 
shown in Figure 1 D (from a paper in 
Nature, Vol. 197, p. 172). 

SIMILAR RESULTS 

They certainly seem to show the 
same periodicity as the rainfall results 
—with maxima in the moon’s first and 
third quarters—and to have approxi¬ 
mately the same range of variation, 
three or four to one. Taken together, 
his graphs also display a progressive 
shift with latitude, the later peaks oc¬ 
curring at stations nearer to the equator. 

If the ice nuclei were of terrestrial 
origin they would be unlikely to be 
affected by the moon. The criticism of 
these results is that they are relatively 
few in number and were not made with 
continuously recording apparatus. More 
measurements with improved equip¬ 
ment are clearly needed to justify them 
fully. 

Dr Bigg also showed that at one site, 
Alice Springs in central Australia, not 
only is the heavy rainfall related td the 
phases of the moon, but also the total 
daily summer rainfall. 

Meteors and the moon.—In one of the 


£=M0O 


tors have been found that show a depen¬ 
dence on the phase of the moon, and 
the Australian workers have more re¬ 
cently published three new papers in 
the “Journal of Geophysical Research” 
which describe these intriguing results. 

Since they come from studies under¬ 
taken to try to find the cause of the 
initial observations, however, it will be 
as well, before going on to discuss the 
new work, to consider possible mechan¬ 
isms whereby the moon could conceiv¬ 
ably influence the occurrence of heavy 
rainfall. 

Heavy rainfall is associated with large 
cloud systems; these, in turn, are mainly 
determined by the thermodynamics of 
the atmosphere. Although the moon has 
a measurable tidal effect on the upper 
atmosphere at the lower heights, where 
clouds and rain form, its effect on the 
atmosphere only amounts to pressure 
changes of some 0.06mm of mercury 
and temperature changes of the order 
of 0.01 deg. C. 

These changes are minute compared 
with those that result from the normal 
dynamics of the atmosphere and thus 

tidal control of temperature and pres¬ 
sure is most unlikely. 

DUST PARTICLES 

On the other hand, as laboratory and 
field experiments in artificial rainmaking 
show, dust particles in the atmosphere 
form nuclei on which ice freezes before 
turning into rain, and undoubtedly affect 
rainfall to some extent. 

Dr Bowen contends that the amount 
of rain, as opposed to its location or 
the way a rain area moves, is largely 
determined by the relative number of 
ice-forming nuclei in the atmosphere. If 
this were indeed so, then the nuclei 
would be expected to show the same 
sort of lunar variation as the rainfall. 

Now, Dr Bowen is well known for 
an earlier (and warmly contended) 
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three papers that have just appeared. Dr 
Bowen has taken the meteor rates meas¬ 
ured with radar by workers at Ottawa, 
Stanford, Christchurch and Adelaide. 
When the mean daily rates are plotted 
against the phases of the moon (Figure 
1 E) they again show, for both hemi¬ 
spheres, the maxima in the first and 
third quarters. 

Independent confirmation of the effect 
comes from another paper, published in 
the Journal of Atmospheric and Terres¬ 
trial Physics, by D. R. Barber, formerly 
of the Norman Lockyer Observatory, 
Exeter University. He shows from opti¬ 
cal measurements of the radiance of the 
twilight sky that the density of the light¬ 
scattering dust in the upper air changes 
with the phases of the moon. 

TIDE THEORY 

He, however, prefers an explanation 
based on tides in the upper atmosphere 
—a suggestion that is hard to reconcile 
with the apparent absence of corres¬ 
ponding effects on the motion of arti¬ 
ficial satellites. 

Solar particles and the moon. — 

Another of the new papers, again by Dr 
Bigg, reports a distinct tendency for 
magnetic storms to occur in the first 
and third lunar quarters and to avoid 
the period around new moon (Figure 
1 F). 

These results, suggesting that the in¬ 
trusion of the moon between the earth 
and the sun prevents some solar par¬ 
ticles from reaching the earth, are based 
on the Greenwich catalogue for the 
years 1874-1954. It is not a straight¬ 
forward masking effect because it seems 
to operate until the moon is as much as 
30 to 40 degrees away from the earth- 
sun line. 

The third of the new papers, by E'. 
E. Adderley, shows that the atmospheric 
ozone may show the same periodicity, 
though what direct bearing, if any, this 
has on the rainfall problem is still ob¬ 
scure. 

Thus there is, apparently, a weighty 
body of evidence in support of Dr 
Bowen’s ideas. We must remember, 
however, that he has an elaborate 
theory to substantiate that the moon 
and the meteors are charged, that the 
moon therefore deflects the meteors and 
so varies their rate of arrival at the 
earth during the lunar month, that this 
controls the concentrations of ice nuclei, 
and that hence rainfall is affected. 

CONVENTIONAL THEORIES 

We have the considerable arguments 
from more conventional meteorology, as 
well, which hold that rainfall is essen¬ 
tially controlled by atmospheric dyna¬ 
mics on which the moon can have no 
appreciable effect. Rain, they say, does 
not cease in a depression merely for 
want of ice nuclei. 

Again, there is considerable evidence 
that the ice nuclei originate from the 
Earth’s surface rather than from space. 
Professor B. J. Mason, of Imperial Col¬ 
lege, has conducted experiments that 
show that a large number of dusts of 
terrestrial mineral substances will act as 
effective nucleators for water vapour, 
while none of those prepared from 
meteorites will work adequately. 

Japanese workers have shown also 
that about 85 per cent of the nuclei 
actually found at the centres of snow 
crystals from various parts of the world 
are of terrestrial minerals. A final ar¬ 
gument is that the Northern Hemisphere 



gives count rates of nuclei 4-5 times 
those of the Southern Hemisphere. 

This, of course, agrees with the much 
greater predominance of land in the 
Northern Hemisphere, if the nuclei are 
blown up from the ground. 

In conclusion, it seems that there is 
probably an effect of some kind to be 
explained in the various phenomena now 
being related to the moon’s phases; the 
explanations so far advanced envisage 
a lunar electrostatic charge, a complex 


magnetohydrodynamic interaction be¬ 
tween the solar wind and the moon, or 
tidal effects in the upper atmosphere. 

Plainly, a chief source of information 
tending to prove or disprove the trains 
of thought provoked by the work of Dr 
Bowen and his colleagues will be arti¬ 
ficial earth satellites, inquiring into 
subtle effects that the earth’s natural sat¬ 
ellite may have been exerting since time 
immemorial. 

(By arrangement with “New Scientist’’) 


POWER PROM THE WIND . 

!! TV/A TER is the first need in developing countries, for without water there j 
is no chance of improving agriculture. But village wells in many parts j 
I! of India and Africa, for example, tend to dry up during the dry season and ! 
I; water sometimes has to be fetched from miles away. Power is needed for \ 
pumping water out of deep wells; and needed not only for pumping water \ 
J ’ but for domestic and industrial purposes. Plenty of fuels can produce power \ 
j! but many people think that the best source of power for isolated areas is j 
l! the wind, and this was the subject of a recent B.B.C. program under the ! 
I! title “Techniques of Tomorrow .” \ 

u A man who has pioneered the idea of wind-driven generators and j 
<! pumps on hill-tops is E. A. Golding of Britain*s Electrical Research Associa- ! 
! I tion. He has mounted his instruments on hilltops in Israel, Somaliland, l 
11 Egypt, Pakistan, Uruguay, Haiti, Trinidad and South Australia and many | 
;; other places. With data from these wind surveys, he is able to advise on j 
]! the new wind machines now being tested. Speaking in the program, Mr ; 
s Golding said that already in several countries fairly large machines of 100 j 
!| kilowatts capacity, or even up to as much as 600 or 800 kilowatts, were \ 
!; under test. \ 

s In addition, Mr Golding said, there was considerable scope for machines ! 
!| generating perhaps 20, 30 or 40 kilowatts for use by isolated communities, \ 
which were at present either without power or were having it generated by \ 
\; diesel fuel, which was expensive owing to transport charges . At the bottom \ 
]! of the scale there were machines of 1 kilowatt, or less, which had been ; 
It used all over the world for individual premises. 

\ • One new wind machine that is still undergoing tests at the Electrical \ 
;! Research Association’s wind station will be erected at Mersa Matruh to help \ 
j! the work of the Egyptian Government among the Bedouin of the Western \ 
![ Desert. At the moment the Bedouin had to roam all over the desert to find ! 
!| fodder for their animals, though in some valleys water was obtainable at a ! 
11 depth of perhaps only 30 to 40 feet. The Egyptian authorities had been \ 
]> putting in non-electric windmills, but added to the expense, the valleys ; 
;! ran east to west while the winds were almost continuously from the north . ; 
' 1 He had, therefore, suggested to locating a windmill on the hilltop, generate \ 
!; electricity and feed power to perhaps half a dozen wells where there would ' 
J; be submersible, electrically-driven pumps . ! 

It Although the installation of this type of plant might cost anything from 
! J £50 sterling per kilowatt for a very large machine to perhaps £300 per kilo - 
\\ watt for small machines, Mr Golding said, running costs were very low. 
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A YARD is the distance between the 
tip of an English king’s nose and 
the ends of his outstretched fingers. 

A metre is 1,650,763.723 wavelengths 
of orange light from Krypton 86. 

This gives an idea of the advance¬ 
ments in measurements between the time 
of Henry I, Norman King of England 
(1100 A.D.), and 1960. The latter was 
the year the International Bureau of 
Weights and Measures adopted the wave¬ 
length metre standard. 

Time was, and still is in many uses, 
when measurements did not need to be 
exact. A tenth of a mile error in an 
automobile odometer, a couple of inches 
too much or too little in yard goods, a 
clock that gains five minutes a day are 
all tolerable inconsistencies. But when 
a degree of error in the guidance system 
of a long-range missile can cause a 
thousand-mile miss, error becomes intol¬ 
erable indeed. 

In March, The Boeing Company’s 
Aero-Space Division opened its new 2.5- 
million-dollar Primary Standards Metro¬ 
logy Laboratories. It is the responsibility 
of these laboratories to keep inches, 
pounds, degrees, volts, decibels, gallons, 
frequencies and other measurements safe 
from error. It is a kind of bank vault 
where that precious commodity of accu¬ 
racy can be safe. Built on a rock for 
stability, shrouded in copper shielding 
against stray electricity, immune to the 
dust, heat and cold of the outside world, 
the primary standards lab. is a new 
standard for the industry. 

“It’s not a building,” said a Boeing 
facilities supervisor. “It’s a machine.” 

Accuracy is everything. Thirty-four 
scientists are assisted by more than 40 
technical people. Serving all of the 
Boeing Company, they ensure that mea¬ 
surement standards are mathematically 
related to those maintained by the 
National Bureau of Standards. Often 
standards bearers make personal trips 
to N.B.S. labs to check the accuracy of 
gauge. The Boeing lab. is always 
tuned to the N.B.S. radio and micro- 
wave frequency standards beamed to 
them from WWVL in Boulder, Colorado. 

Boeing engineers, scientists, inspectors 
and production workers from coast to 
;oast use a half million micrometers, 
voltmeters, thermocouples, ring gauges, 
scales and other measuring devices. The 
ob of periodically calibrating each of 
hese at one laboratory becomes imprac- 
icable. 

Instead, the primary standards lab. 
:hecks the measuring instruments of 
about a dozen secondary standards labs, 
hroughout the company. These labs., 
in turn, calibrate standards for other 
labs. This brings the primary lab’s work 
oad down to only a few thousand cali¬ 
brations a year. It also reduces the Boe- 
ng load on the National Bureau of 
Standards to a few hundred. 


Thermocouples , sensitive temperature measuring devices, 
are shown being checked for accuracy in a vacuum furnace 
in Boeing's Primary Standards Metrology Laboratories . 
Measurement checks are done in the air-free cylindrical 
tank to prevent oxide forming on the thermocouples. Sur¬ 
rounding equipment is cooled, during tests, by circulating 
water through copper tubing . 


Man has not always been so finicky 
about accuracy although the need for 
standardisation was recognised before 
written history began. The mile, which 
was a thousand double paces of a Roman 
soldier, originally was 4,835 Roman feet. 
The Roman foot was 11 and 3/5 of our 
inches. Today our modern mile is 
longer, owing perhaps to the longer legs 
and bigger feet of our more immediate 
ancestors. 

An inch was the thickness of a man’s 
thumb, a somewhat inexact measurement 
when blacksmiths and travelling min¬ 
strels compared thumbs. A “gallon” of 
wine was considerably smaller than a 
“gallon” of ale. The standard for eachP 


C. For Celsius 


was based more on its effect on the 
man’s equilibrium than on the container's 
volume. 

An acre was the amount of ground 
one ploughman with one ox could turn 
over in one day. A grain was the 
weight of a single grain of wheat “well 
dried from the middle of the ear.” 

The Paris Academy of Sciences 
brought some order to this chaos in 1791 
by inventing the metre. The French 
scientists, working at the direction of the 
French Revolutionary Government, re¬ 
lated the metre to Earth, thus making 
it international in scope. The metre was 
meant to be, and very nearly is, one 


While Australians commonly use the Fahrenheit scale oj measuring 
temperature, most know, or think they do, that Centigrade is another tem¬ 
perature measurement — one used by countries wholly on the metric system . 
The so-called Centigrade scale was evolved by Anders Celsius, a Swedish 
astronomer , in 1742. The scale was called Celsius in his honour by almost 
everyone except the English-speaking nations. Finally. in 1950, by inter¬ 
national agreement, the nations agreed to stop callirig it Centigrade and 
pay homage to the famed Swede. In deference to this agreement, English 
language journals simply indicate C. This is defensible since it can mean 
Celsius even if most people still think it means Centigrade. 


NEAR ENOUGH ISN’T 
GOOD ENOUGH! 


Boeing Company opens 
new Primary Standards 
Metrology Laboratories 
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10-millionth of the distance from the 
Equator to the North Pole. 

At the Treaty of the Metre in 1875, 
18 nations of the world, all important 
in international trade, went on the met 
ric system. All measurements of length, 
volume and weight were based on the 
metre, gram and litre. Except for Mother 
England and a few present and former 
English colonies, the world has now ac¬ 
cepted the metric system. 

U.S. Customary Units are derived 
from a national metric standard. This 
means that although we continue to say 
inches, feet, yards, pounds, bushels and 
pecks* these measurements are mathe¬ 
matically transferable to metric measures. 

“In keeping standards,'* said Charles 
Johnson, manager of the new primary 
standards lab., “we keep both the Eng¬ 
lish measurements and their metric 
equivalents. It would be nice for us if 
the country would go strictly to the met¬ 
ric system, but it would also cause many 
problems at the start. Once the change 
is decided on," he added, as though 
there were no doubt that it will be, “it 
will take 20 years to make the transi¬ 
tion." 

Without the fine accuracies represent¬ 
ed in the new 15,000-square-foot primary 
standards lab on the bank of Seattle’s 
Duwamish River, Boeing radar wou'd 
not see so clearly, Boeing airfoils would 
not cut the air so keenly, Boeing missiles 
would not perform so reliably. 

The flight path for a missile using in¬ 
ertial guidance is based on the scaling 
of a flight-borne computer. Any error 
generated by the computer is increased 
by the square of the time the error lasts. 
During a 30-minute missile flight, a 
minor error could become a significant 
one. On a moon flight lasting several 
days the minor error could be a dis¬ 
abling one. 

PRECISE VOLTAGE 



NEW ELECTRONIC MEMORY FILE 


A massive electronic memory that can instantly select and read any desired 
item ol information out oI nearly hall a billion characters oI data has been 
announced by Burroughs, Ltd., of North Sydney. The new electronic disk 
file is live times faster than any disk memory system currently available. 
Any item ol information stored in the tile can be located in 1/50th of a 
second—regardless of its location in the tile. Designed for use with Burroughs 
B 200 Series of computers for the full range of data processing operations, 
the file has a total capacity of 480 million characters. Despite its mammoth 
capacity, the file can fit the memory requirements of even smaller businesses 
because of its modular design. The basic building block is a unit of 9.6 


The input to the guidance computer is 
a precise voltage. If you were aboard 
the first moon flight, how accurately 
would you like the voltage to be 
measured? 

The payload or carrying capacity of a 
spacecraft is limited by the thrust of the 
booster rockets. Therefore, each piece of 

;ht as 
such 
transmitters 
usually reduces their range. We must 
know before the flight that these feather¬ 
weights are capable of transmitting a us¬ 
able signal back to Earth. This can be 
assured only through the precise mea¬ 
surement of radio frequency, noise, field 
strength and how much the signal 
weakens. 

A measurement in another area in¬ 
volves the effects of outer space on struc¬ 
tural materials. Much more information 
must be gained from research labora¬ 
tories before reliable structures can be 
designed. A critical area is temperature. 
How fast will the surface of the particu¬ 
lar alloy radiate heat? How fast does 
it conduct heat? The answers to these 
questions have a direct influence on the 
final design of the spacecraft. And the 
answers depend on the accuracy with 
which temperature can be measured. 

Accuracy is not for the benfit of only 
tomorrow’s space traveller. Today’s 
commercial jet aircraft require extreme 
accuracy of measurement. 

The Boeing Model 727 pilot, for ex¬ 
ample, must know his altitude, near sea 
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million characters of memory. Additional modules of the same sice may be 
installed to increase capacity as needed . The Burroughs Disk File is ideally 
suited for data processing in governmental and manufacturing opera¬ 
tions, chain store and wholesale businesses, insurance company and financial 
institutions. It can also serve as an electronic reference library for the medical 
and legal professions as well as in the field of education . 


level, to within plus or minus 20 feet. 
This is equal to on atmospheric pressure 
of plus or minus 0.020 inches of mercury 
in a barometer. Production calibration 
standards must be accurate to within 
plus or minus 0.005 inches of mercury 
and the primary standard to within plus 
or minus 0.002. 

These are the accuracies possible in 
the Primary Standards Metrology 
Laboratories. 

Bound to rock by 4,500 cubic yards 
of concrete, the labs are immune to the 
rumbles of passing trucks. With tempera¬ 
ture controlled to plus or minus one- 
degree F., the laboratory spaces have 
only one season. The temperature in 
one room, the interferometer lab, is kept 
within 1/10 of one degree F. 

Relative humidity in the lab is 50 per 
cent, plus or minus 5 per cent, and only 
dust particles that pass a test may visit. 
The test: They must be smaller than 12 
millionths of an inch in diameter. 

The laboratory has four major divi¬ 
sions: Physical standards, low-frequency 
electrical standards, high-frequency elec¬ 
trical standards and mechanical 


standards. 

Physical standards include the 
measurement of dimensions, humidity, 
optics, photometry, temperature and 
thermal radiation. 

Low-frequency electrical standards are 
current, phase, power, resistance, volt¬ 
age, capacitance and flux density. The 
low-frequency range is from zero for 
direct current flowing only one way to 
20,000 cycles per second alternating cur¬ 
rent, occasionally higher. 

High-frequency standards are kept for 
noise, power, voltage, current, field 
strength, impedance, phase, frequency 
and attenuation. The frequency range 
here is 20 kilocycles (20,000 cycles per 
second) to 1,000 megacycles in radio 
frequencies; 1,000 megacycles to 88,000 
megacycles in microwave frequencies. 

Mechanical standard measurements 
kept by the laboratory include volume, 
viscosity, vacuum, pressure, mass, flow, 
acoustics and acceleration. 

Be it denaro, dram or drachma, gill, 
gram or grain, peck, puddee or pfund, 
the Boeing Primary Standards Metrology 
Laboratory can take its measure. 
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An obvious electronics application 
tor a water board is some form of 
pipe locator. The device shown here 
was developed in the Sydney Water 
Board's own laboratory and has 
proved most effective in locating 
and tracing buried — and often 
"forgotten" — pipes. 




Electronic Aids For 


Public Utilities 


PART TWO 


The extent and ramifications of a large public utility is not generally 
realised by those whom it serves. The services rendered by it are ab¬ 
sorbed into the flow of everyday life without further thought as to the 
means by which they are made available. Least of all does the average 
man in the street appreciate the extent to which electronics enter virtually 
every phase of such utilities. 


The scientific and engineering staff on 
the payroll includes planning engin¬ 
eers to investigate the needs of the com¬ 
munity, the resources available, and to 
prepare designs; construction engineers 
I for construction work, and maintenance 
engineers to operate and keep the ser¬ 
vices in good order. There is a Survey 
Branch (the largest of its kind in Aus¬ 
tralia) which deals with real property 
and engineering surveys. 

There are research and development 
engineers, investigating engineers, hydro¬ 
logists dealing with all matters relating 
to water, gauging engineers to measure 
trade wastes and look after rain gauging 
stations and architects to design build¬ 
ings and inspect private buildings before 
board work such as excavations, blasting 
and so on is carried out. Testing and in¬ 
spection engineers check the materials 
bought by the board; plant engineers look 
after heavy earthmoving equipment, etc. 

There is a distribution engineer to 
look after the distribution of services; a 
forestry officer who worries about soil 
conservation and fire fighting on catch¬ 
ment areas; a sewerage maintenance en¬ 
gineer, medical staff, including doctors 
and nurses, pharmaceutical chemist, ana¬ 
lytical chemist and laboratories to analyse 
water and sewerage, biologists, including 
a bacteriologist, to watch over the purity 
of water, and a limnologist who studies 
the growth of plant life in fresh water 

There are mechanical and automotive 
engineers and workshops, electrical en 
gineers and workshops, a geologist 
photographic staff, a complete printing 
plant, legal staff and office staff. Finally, 
there are those who are our immediate 
concern, electronic engineers with labora¬ 
tories to look after the four two-way 
radio-telephone systems to the board's 
vehicles and all the other electronic 
equipment used in the service. 

It will thus be seen that, in order 
just to get water and sewerage services 
to your home or offices requires a vast 
amount of work and organisation, 
is little wonder, then, that advantage ii 
taken of the latest developments in equip 
ment to make such services safer anc 
more reliable 

One of the most fascinating pieces o 


It 


L AST month we saw Jiow the Metro- steel-lined tunnels 10 miles long and 

politan Water, Sewerage and Drain- more than eight feet in diameter. There 

age Board of Sydney adapted the tele- are 153 service reservoirs situated 

vision Bore Hole Telescope to its own around suburban and country areas __ 

purposes. under the board’s control, into which equipment situated in a control-room in 

I mentioned that I would give further the water is pumped by a total of 95 the Water Board’s head office in Pitt 
details of some of the other electronic pumping stations. Street, Sydney, is the telemetering equip- 

equipment used by that organisation. In addition to the water supply, there ment which automatically keeps the con 
Before doing so, it may be of benefit are about 4,500 miles of sewer mains trol-room informed of the conditions ex 
to give some statistics relating to this which carry nearly 20 million gallons of isting at a number of low level sewerage 
public utility. sewage (including pumping station! 

The board has constructed and main- trade wastes) per situated all over th< 

tains six major storage reservoirs with annum. To do this ® X ™ ullvl 9 metropolitan area 

a total storage capacity of 577,122 mil- there are hundreds There are 250 o 

lion gallons of water. The catchment of pumping stations situated over the these stations which are entirely un 

area for these dams is about 4,000 board’s area of control. Finally there manned. 

squaremiles. This water is reticulated to ar ^ 178 miles of stormwater channels. Many areas in the metropolitan sewer 

’? 8 ’^r° P -n- at th ,f ave ;i ge da,ly • To i on * truc j “ d m f" ta, n these * er - age and drainage system are lower thai 
rate of 220 million gallons. The maxi- vices the board has a staff of more than ■ 

mum daily consumption is 334 million 14,000 personnel, including officers and the m ” s ' ^ ls necessi * ates pumping 

gallons and the minimum 138 million employees. It purchases more than £81- sewa 8e from the ,ower level into th< 


gallons. 


million worth of materials a year in mains above. For this purpose well 


In order to get this water to the con- the way of pipes, castings, concrete mat- are provided as receptacles. The well 
sumers about 7,000 miles of water mains erials, motor vehicles and other equip- have a central compartment whicl 
are used, including two high-pressure ment. houses a pump and electric motor anc 
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the necessary ancillary equipment for 
the automatic telemetering system. 

Electrically driven centrifugal pumps 
are installed in Low Level Pumping Sta¬ 
tions (LLPS). The main type of motor 
used is the squirrel cage induction 
motor with a few slip-ring induction 
motors in the older stations. With a 
few exceptions the above motors are of 
the single speed type; there are, how¬ 
ever, some two and three speed motors 
in service. 

The size of motors in these stations 
ranges from about 20 h.p. to 400 h.p. 
The quantity delivered by a particular 
pump depends on the head and the 
horsepower of the motor. The range of 
pumpage in the board’s system varies 
from about 250 gallons a minute to 
10,000 gallons a minute. 

OLD SYSTEM 

Previous to the introduction of the 
automatic telemetering system each 
pumping station was provided with a 
telephone line and a simple system of 
float switches which operated relays. 
Only three facilities were provided by 
this old system, namely (1) indication 
that the well was over empty, (2) indi¬ 
cation that the well was over full, (3) a 
telephone circuit. Conditions (1) or (2) 
could mean that something was wrong 
with the pump or that there was a block¬ 
age somewhere along the line. 

For this system each station had to be 
provided with its own telephone land 
line. Signals, in the form of DC voltages 
indicating an abnormal condition, were 
transmitted along the line and indicated 
on the board in the distant control room 
by a light. The maintenance attendant 
was then contacted and the necessary in¬ 
struction given to investigate the trouble. 
On arrival at the station the attendant 
telephoned the head office and advised 
the results of his investigation. 

This old system had several disadvant¬ 
ages. Because it required a separate 
private telephone line to each station 
and operated on voltages rather than fre¬ 
quencies it was expensive to maintain 
and install. It was not failproof because 
its operations depended on a definite line 
polarity which, if reversed, could pro¬ 
duce false signals. 

The new system uses audio frequency 
in place of the DC voltages. Short 
bursts of audio frequencies serve as in¬ 
terrogation signals to the pumping sta¬ 
tion, and similar pulses serve as reply 
signals from that unit to the control 
room. The nature of the reply is shown 
directly by means of indicators on the 
control panel. 

GROUPS OF 10 

The system is designed to handle 
groups of 10 stations. These are con¬ 
nected individually by land line to the 
local telephone exchange. From here 
only one pair of lines is carried to the 
control room at head office. This is a 
distinct advantage over the old system 
which needed a pair of lines from the 
control room to each station. 

The new system can indicate up to 10 
conditions at a station, if required. Be¬ 
cause audio frequency tones are used, 
the system is not affected by a reversal 
of line polarity. This latter is an im¬ 
portant feature because reversal of line 
polarity can take place in several ways 
in a telephone system. 

At the pumping stations the wells are 
provided with float switches or pressure 
switches exactly as in the old system. 
Float switches are well known and the 
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Block diagram of the telemetery 
system. (1) Three of ten audio oscil¬ 
lators generating interrogation tones. 

(2) Station selector stepping relay. 

(3) Timer. (4) Group (phone line) 
selector. (S) Two of six tuned ampli¬ 
fiers (1,000 and 3,000 cycles). (6) 
Service Centre control panel. (7) 
Indicator panel. (8) Telephone . (9) 
Tuned amplifier (150 to 450 cycles). 
(JO) Relay. (11) Oscillator generat¬ 
ing "condition" tones. (12, 13, 14) 
Pressure switches, power relays, etc. 

(15) Telephone. 


One of the "condition" switches used 
to represent each station, together 
with its warning light. It represents 
Station 6 in group 1, and is set to 
Condition 1 (normal). Departure 
from this condition will raise an 
alarm. 


name is self explanatory. Pressure 
switches operate something like an ane¬ 
roid barometer by means of a bellows. 
The bellows open and close with varia¬ 
tion of pressure and mechanically oper¬ 
ate a switch at a desired pressure. Each 
pump is provided with a relay which in¬ 
dicates whether the pump is running or 
stationary. Each phase of the 415-volt 


supply is provided with a relay which 
indicates if the power is on or off to all 
phases. 

The machinery well also has a float 
switch to indicate flooding of that sec¬ 
tion which can occur due to entry of 
storm water. These relays are inter¬ 
connected in such a way as to indicate 
any one of the following conditions. (1) 
Everything normal. (2) Well is empty, 
pump running. (3) Well is overfull (per¬ 
haps due to entry of storm water), pump 
running. (4) Well is full, pump sta¬ 
tionary. (5) Power off, well normal. (6) 
Flooded machinery well. (7) No answer. 
This latter is a valuable feature of the 
system as it ensures that the station will 
always have constant attention, as ex¬ 
plained further on. 

As previously stated, the system oper¬ 
ates on a series of audio frequency 
pulses. Each pumping station is equipped 
with an amplifier which is sensitive to 
one of the ten frequencies, from 150 to 
450 cycles. The frequency sensitive por¬ 
tion of the amplifier is a device called 
a Frequency Selective Capsule, a small 
tube about half an inch in diameter and 
three inches long. 

This is really a tuned reed relay. It 
consists of a coil surrounding a small 
reed, tuned to vibrate at a particular fre¬ 
quency. When this coil is energised 
with AC at this frequency the reed vib¬ 
rates and closes a set of contacts. This, 
in turn, operates a transistor switch and 
finally a relay. 

An important component used in the 
control room equipment is the stepping 
relay. This is a kind of multi-position 
switch operated by an electromagnet 
through a ratchet and pawl arrangement. 
Every time the electromagnet is ener¬ 
gised the moving arm of the switch 
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UNE TELEMETERING 



The Line Telemetery Master Unit. At 
the top is the indicator panel, neon 
type numerical indicators tor group 
(left) and station (right) numbers 
and illuminated printed panels tor the 
station conditions. Below it are the 
Rower Supply, Timer, filter. Oscil¬ 
lator and Line Transformer panels, 
in that order. 


“steps” to the next fixed contact; hence 
the name “stepping relay.” (Some 
readers may know it better as a “uni¬ 
selector.”) 

One job performed by a stepping relay 
is the selection of the interrogation tones 
to be fed out to each station group. 


These tones are generated by a group 
of 10 transistor oscillators and the step¬ 
ping relay selects each of these oscillators 
in turn. 

A second stepping relay is then used 
to direct these interrogation tones to 
each telephone line, or group of stations. 
After all 10 tones have been fed into any 
one line, and the answers received and 
checked (if necessary), the Group Selector 
will “step” to the next line, where the 
process is repeated. 

At each pumping station there is an 
oscillator generating audio frequencies 
from 1,000 to 3,000 cycles per second. 
Six frequencies are chosen in this range, 
representing six of the seven “condi¬ 
tions” named earlier. When any con¬ 
dition arises at the station the float or 
pressure switch operates a relay which 
connects a capacitor into the oscillator 
circuit and sets the frequency of the 
oscillator to that corresponding to the 
condition. 

This signal is sent back along the line 
in answer to the interrogating signal 
which first “opened” the station. At the 
head office control board there are six 
selective band pass amplifiers tuned to 
the six frequencies. When any of 
these frequencies reaches the board the 
appropriate amplifier routes the signal to 
relay which operates a numerical indi¬ 
cator. 

NUMERICAL INDICATORS 

Numerical indicators are also 
used to indentify the station group 
and the station being interrogated, 
so that a row of indicators 
tells the full story at a glance. For ex¬ 
ample, a typical reading might be “3104;” 
indicating Condition 3, Group 10, Station 
4. 

The numerical indicators are a special 
form of neon lamp. They contain the 
numbers 1 to 0 in the form of shaped 
wire electrodes, each electrode being 
brought out to a separate base pin. When 
the appropriate pin is eneregised that 
number is illuminated. 

On completion of the search of 25 
groups of 10 stations (250) the group 
se’.ector selects group one again and the 
whole process is repeated. By this means 
each station is interrogated every eight 
minutes. It takes only 24 seconds to 
search each group of 10 stations, half 
a second to interrogate, one second to 
answer for each of the 10 stations, and 
the remaining time for switching. 

However, this is not the end of the 
story. It is not sufficient that the sys¬ 
tem merely interrogate each station and 
present the condition as an illuminated 
number on a panel. If this was as far as 



Diagram showing 
how the pipe 
locator can be 
used to calculate 
the depth of a 
buried pipe. The 
position of the 
pipe Is first 
located as accu- 
ately as possible 
and the position 
marked . A second 
reading with the 
receiver at 45 
degrees provides 
data for a simple 
triangulation for - 
mula. 


it went, it would mean the numerical 
indicators would have to be under con¬ 
stant, concentrated, supervision to ensure 
that any abnormal condition was im¬ 
mediately noted. 

For obvious reasons this is a difficult 
requirement to satisfy. What is really 
needed is a system which can recognise 
a situation likely to require attention, 
and to bring up a suitable alarm. Such 
a system will relieve the attendant of the 
strain of constant supervision, yet 
markedly reduce the risk of a dangerous 
condition being overlooked. The man¬ 
ner in which the Board has provided this 
facility is quite ingenious. 

CHANGE RECOGNITION 

The idea is based on the principle of 
recognising any CHANGE of conditions 
from those previously prevailing and 
which, it may be assumed, have at least 
been recognised, even if they are less 
than ideal. Thus the system needs some 
kind of a memory or standard against 
which it can compare each station con¬ 
dition every time it is interrogated. 

This memory is a simple seven posi¬ 
tion switch, and one is provided for each 
of the 250 stations in the system. The 
seven positions represent the seven con¬ 
ditions capable of being indicated by any 
station, and the switches are set manually 
by the attendant on duty. 

The associated circuitry is so arranged 
that, as each station is interrogated and 
the answering signal intercepted by the 
appropriate amplifier, comparison is made 
between the amplifier which has respond¬ 
ed, and the setting of the switch for 
that station. If they are the same, then 
it is assumed that all is well and the 
next station is interrogated. 

However, if the responding amplifier 
and switch setting do not agree, the re¬ 
action is quite different. The system stops 
searching and remains locked on the 
station in question, while a buzzer alarm 
is operated to draw the attendent’s at¬ 
tention to the situation. 

Two indicator lamps will now be 
energised to indicate the exact situation. 
One is associated with the seven posi¬ 
tion switch, and therefore indicates 
the station involved, the other will be 
one of seven, mounted behind seven 
transparent printed panels carrying a de¬ 
scription of the condition. Thus the at¬ 
tendant can see, at a glance, the station 
concerned and the condition prevailing. 

CONDITION NOTED 

This state of alarm and suspended 
search will remain until the attendant re¬ 
sets the station switch to correspond to 
the new condition, whereupon the sys¬ 
tem steps off again to continue its 
rounds. The attendant will then take 
whatever action he considers necessary 
in view of the condition, such as alert¬ 
ing a maintenance officer should this be 
necessary. 

Thus, the bank of switches provides 
an instant check on each and every sta¬ 
tion, available at any time and accurate 
to within the eight minutes search period 
needed to check all stations. 

This system is being developed and 
improved upon from time to time. A 
new development which will be in oper¬ 
ation in the near future is the provision 
of a print-out device which will auto¬ 
matically print-out details of any change 
of condition at the station. The print¬ 
out will print the date, time, group, 
station and condition, old and new. 

(Continued on Page 111) 
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I Collaro Transcription Turntable, 
1 fon Tone Arm with 


Orto- 


a tofon 

cartridge. 


SPU-GT 


£ 36 - 10-0 


TllllllllUIIIIHIimillllUlHIIIHIIHtmuillimilUlHHimilMIIIIIIMII.I'llllllllllllltlT 


jllllltKMI 


7 Slightly used LEAK Stereo 20 Amplifier j 
1 (shop-soiled control 
It). 


unit) 


£75 


iiMiiiiiiiiiiiiMiiiiiiiiiiiiuiiiimiiimiiiiHiiMMiiiuiiiiimiiiiiimitiiiiiiiitiiiiiiiMi 


Many audio enthusiasts are per¬ 
plexed by the confusion of 
equipment and advice that is so 
often placed before them. Banish 
this confusion! When you deal with 
Encel Electronics, Australia’s lead¬ 
ing Audio House, you cannot 
possibly err. Forget all the claims, 
and look at the FACTS. Encel 
Electronics have brought the world’s 
greatest equipment with the reach 
of ALL. The benefits of bulk pur¬ 
chasing and Australia’s greatest 
turnover are passed on to the 
customer. All equipment is BRAND 
NEW—Sales tax has been paid • • . 
there are NO HIDDEN EXTRAS. 

Take any price range you wish • • • 
we can offer you more for your 
money than any other firm in 
Australia. Twelve months’ service 
is available on all equipment, or if 
you wish to save more, the normal 
90 days will apply. NOW look at 
the value—Encel value • . . in the 
components listed below. 


iiMunmiiiiiiMiHiHiiiiiiiiiiiimniiiiMmMiiiMMiMHHimiimiimiiHiiiiiiiiiiiiiii 


2 Orpheus Silex Turntable. All 


Balance Tone Arm. Decca Fflt i 
DERAM cartridge. ! 


§ o Sound Sales Stereo Amplifier. Orpheus ! 

1 ^ silex Turntable. J.H. Pickup arm. 


A.D.C. 1 
Wharfedale 
Speakers .. 


Cartridge. Two 
12 R.S.D.D. 


£198 


liiiiiiuiiMiiiiMiiHiiiMiiiiiiiiiiiiiiiHiiiitNiHiiiiimimiiiiiiimiiiiiimiiiiiiiiiiiiiT 

UllllltllllltItllHHIIIIIIIIIIliillMIIIIIIIMIIIIIItllllllllHIIIHIIIIIIIIItHItflHIIIIIIItll 

A Mullard 6 GW 8 Stereo Amplifier. 4 
^ watts per channel. Labcraft 573 Turn¬ 
table with stereo diamond. Two 
Wharfedale or Richard Allen 
With lOin Wharfedale or R.A. 

8 in speakers. 

speakers. j . £63 

HHIIIIIIIIIIIIIIHIintlllfmiltlllUIIIHMimilNHniltlHIlUlHHUHUINIiniMIIIHm 

I C Pioneer SMQ.300 amplifier A.M./A.M. 
i ^ F.M./S.W. tuners. Orpheus Silex turn¬ 
table. Ortofon SMG 212 Tone Arm. 
Ovtofon SPU-GT cartridge (diamond). 
Two Wharfedale lOin foam cicq 
surround speakers.X I < 

lllllllllftlllllllMIIIIIIIIIIHIIIIIIIIIIHtllllllllMHIIIIIIIIIIIIIIIHItlllltllimilllMIlim 

.HimiimillllllllllllllllHIIIIIIIillMllllllltlllilllltllllllllllllimilllHIIIlllHtlllMtl 

6 Pioneer 160 Stereo P.P. complete with 
A.M./A.M. S.W. tuners. Labcraft 6/5 
turntable. All balance pickup with 
Decca DERAM (diamond). Two 
Wharfedale or Richard Allen 8 in 
speakers. £98. 

(With lOin Wharfedale or R.A. 
speakers, £106). £QC 

Labcraft 573 in place of 605 .. XM 


iiiiiiiiiiMiitiiitiiiiiiiiiiiiiiMiiiiMiiiiimiiimMiiiiiiiiiiMiHiimiiiitiiHiiiiiiiiiii 



| ft The unique J.H. Turntable, J.H. tone j 
I 0 arm and ADC.l cartridge . Two j 

[ Wharfedale “ ‘ 

12 R.S./D.D. 

Speakers .. .. 

(UiiiMiiiiiiiniiiiiinimiiiiiiiiiiiiiiiiiiiiiimiiiimiMimmimiiiiiiiiiiimMiHiiMMi 

I O J H. Turntable and 

s T 


1 WOJUIUK , A wu ] 

£ 106 - 10-0 


All Balance Arm 


£ 20 - 18-0 


niiiiiiiiuiHiiiiiiiHiiiiiiiHHiMiiiiiiHiiiiiiiHiuiiiimimimiiMiMiiiiiimiiiimiiif 


HtllllllllllllilllllllllllllllllltllllllllllllllllllllllllllllllilllllHIllimiHMMIIIMIHIMI 

| IA Labcraft 573 Turn- 

| * table with stereo 

I diamond, two 

Goodman’s Axiette 

| speakers . 

liiiiMiiiiiiiiiiuiiimiiinmiMMiiHmiuiiiiiimmiiiiiimiHiimiitiiiiiiiiMiiiiiiH 

| || J.H. Turntable, Or- 


£ 37 - 10-0 


tofon S.M.G. 212 
tone arm, Ortofon 
SPU/GT cartridge. 


£ 49 - 10-0 


iiiiiiiiHiiiiiiiiiiiHimmiiiiiiiiHiiHmiiiMiiiiiHiiMMiiHiiiiMimiiiimiiiiiiiiimif 

6 Tape Recorder. | 
Turntable. Ortofon i 
Pioneer 


| 2 Tandbcrg Model 


Orpheus Silex 
Pickup. Two 
Coaxial Speaker systems in 
imported cabinets. Pioneer 
Tuner-Amplifier Combina¬ 
tion, .. 


£2681 


lllltllllllllUllllllllllllllllllllllllltlllllllllllilltlilllltlMIllillilltllltlllHMHIIIIIIIIIlfi 

ililiillllillllltllUIIHIHIIIIIIIliimilllllllUlllllimillllllllllllHIIIIIIIIfllMllllilllHIIl 

I i 

= I 3 Nytone 3 watts per channel stereo amp. 5 
5 * ^ Two Wharfedale or Richard Allen 8 in 1 
speakers. Labcraft 

turntable with stereo _ 

| diamond. § 

iiiiiiiuniHiiiiiHittMiiiiiiiiimiHmiiiuimiHiimiiiiiiiiinmMiutiiHittuiuiimiiT 


£46 


pMiiiuiiiiiiiiniHiiiiimmiimimmiiimiiiHiiiiimiiiiHMiiiiiiHiMiiimmiiiiMij 

| I A Orpheus Silex turntable, Decca 
| 1 ' transcription arm and cartrige 


(IIIIIIIHIIIIIIillllfllllllllllllUlllfflllllllllllllllltHItMlllllllllllllllltUttlltllllllltlllll 


I r Labcraft 605 turn- 
■ ^ table, Decca tran¬ 


scription 

cartridge 


arm and 


£ 31 - 10-0 


llimillllllllllMIMIIIIIIIIItllHIIIIIIIIIIinilllMIIMHIIMIIIIIIIIHIIIIimilllllllllllllll 

niiiiiimiiimiiiiiiiMiimHiiiiiiiiiiiiHiiiiiiiiiiiiMiiHiiiHiitiiiiiiiiiiiiiiiiiiiiiMiiii 

I l Famous Mullard 6 GW 8 stereo amplifier, 

■ 0 10 watts each channel, A and R grain 
oriented output transformers, com- j 
plete with panel 
and knobs. 

Only... 

| 1 7 Mullard stereo am- 

I ' ' plifier, 4 watts each 
channel, A and R 
output transformers 

XiiHiiiiiiiiHiiiiiiimiimiiiiiiHiHiiiimimiiiiiimiiiiimiimmimiimMiiiiiMiH* 

uu mwi mmMitmin«mnii»miiutiHininimin>it»mmnn»»iimnMiHn>nnii 

1 1 q Pioneer SMQ-300 amplifier/tuner com- 

§ * 0 bination. Labcraft 605 turntable. All 
Balance tone arm with Shure magnetic 
cartridge. Two “Wharfe- II 

dale” lOin foam surround 9 I tXlA 

speakers. . . B 

fuiiiiiiiiiiiiiiiiiniiiimiiiiiiMiiiiiHiiMiiiMMiiiiiiiiMHiiiiiiMiiiiiiiimniiimiiiiit 

atllHIIIIilHIIIMIIIIIUIIIMIIIIIHIIUMIIHIIIIIMHIMIIIIIIIIimillll.lllllllliminMIllM 

1 | Pioneer 204 A amplifier, complete with 


»iurmcrs, tom- | 

£ 34 - 19-0 


£ 23 - 10-0 


A.M./A.M. F.M./S.W. tuners, Lab¬ 

craft 605 turntable. B. and O. Pickup 
and cartridge (diamond). Two Wharfc- 
daic lOin foam surround £1 
speakers.. . .. X. I L © 


miiiimiMimiiiiHiuiitmMiMnimiMiiiMiiiimiiiMiiiiiimuuiMtiiiiitiiiiiiiiiiiiiii 


Write straight away! Make up YOUR OWN COMBINATIONS and 
ask for the Encel Electronics price . . . you’ll never be disappointed. We 
will care-pack and freight anywhere—there’s no distance barrier. 

We freight regularly to all places within Australia and many beyond! 

Australia's Greatest Hi-Fi Centre 

I junoti 354 BRIDGE ROAD, RICHMOND 

# VICTORIA. JB2820 

Factory 47 Coppin St„ tV Wholesalers 
Richmond 422883 Trade-Ins 

nnninwmuinHimiDBnmiiinuiiHiiiiniiufiuiiiHiuiniuiaiuiuiianniiiHiiimiuimiiiiiiniiMiuimiiuaiHHi 
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BORN TO BE 
A WINNER! 




RCA RED SEAL SOUND TAPE 


Out of sheer necessity, RCA Red Seal 
Magnetic Tape was born! When recording 
the world's greatest artists, RCA recording 
engineers had to be positive beyond a doubt 
that every inch of master recording tape 
would deliver the ultimate in quality 
performance. Working with RCA Sound 
Engineers, they developed RCA Red Seal 
Tape with the exacting specifications 
required for their own use. Today it is 
available to you. 


The most trusted 
name in sound 



Now you can tape your programmes with 
astounding clarity. No distortion, drop-out 
noise or frequency response. Every tape is 
constantly tested during manufacture, for 
coating thickness, uniformity, anchorage, 
layer-to-layer adhesion, etc. Each has the 
same magnetic qualities, the same record¬ 
ing bias characteristic. So tapes can be 
easily interchanged with no varying of 
levels or clarity. Special RCA techniques 
assure micro-precise control of particle size, 


dispersion and consistency of slurry suspen¬ 
sion. 

RCA Red Seal Tape was born to be a winner. 
YOU will appreciate its "prize-winning" 
qualities. 

Available in professional grade Mylar* and 
acetate base—Standard, Long Play and 
Double Play—in all popular sizes. 

*Du Pont Registered Trademark. 

For further information and 
literature, contact RCA of Australia. 


RCA OF AUSTRALIA PTY. LTD. 

AN ASSOCIATE COMPANY OF THE RADIO CORPORATION OF AMERICA 

SYDNEY: 221 Elizabeth St., 61-8541. 

MELBOURNE: 2 Stephenson St., Richmond, 42-5486. 
BRISBANE: 173 Ann St., 2-7884. 

PERTH: 280 Stirling St., 28-1459. 



RC.IOO.FP 

Radio, Television & Hobbies, July, 7963 


16 












Technical 


—r. 






Review. 


BRITISH COLOUR TV —WILL THE PUBLIC BUY? 


With British television on the threshold of colour, many people are wondering whether public 
apathy towards colour, which has plagued the American market for so long, will result in 
British colour being little more than a novelty for the next decade. This article, from the 
British "Electronics Weekly," objectively surveys the present state of colour, and the possible 
implications of this in terms of the future. Since Australia may have to make a similar decision 
In time to come, the comments are particularly interesting. 


WITH current interest stimulated by 
the B.B.C/s N.T.S.C. and 
SECAM colour television tests, many 
in the industry are trying to assess prob¬ 
able public demand for colour receivers 
when a regular service begins. But it 
will need a cool head to come up with 
the right answer. 

Will the British public surrender to 
the charm of colour more quickly than 
the Americans have done? Why has 
American response failed to measure up 
to the more optimistic forecasts? Why 
in 1962 did roughly half of the colour 
sets produced fail to find a willing buyer? 
Is the main deterrent the cost? Or the 
fear of expensive maintenance? A feel- 
| ing that N.T.S.C. colour reception still 
lacks something? The low picture 
brightness which often makes “daylight” 
viewing impracticable? Or is there still 
a fundamental feeling that colour is an 
unnecessary luxury on the small screen? 
i Only by facing up to such problems 
now can industry avoid risking heavy 
losses. But—lest we be accused of need- 
lessly rocking the boat—let it be said 
firmly that when (not if) colour TV be¬ 
comes really popular the industry will 
strike a bonanza that will outdo in value 
all previous consumer goods booms. 

The high hopes which attended the 
introduction of colour TV in the U.S. 

| in 1954 soon faded. Most makers pull¬ 
ed out of the market, leaving R.C.A.— 
who have sunk enormous sums in the 
development of colour—to battle on al¬ 
most alone. 

By the end of 1960 there were around 
| half a million sets (there is no way of 
determining the figures with any pre¬ 
cision). Then, stirred on by the feeling 
I that there must be “gold in them thar 
| colours,” other firms began to flood back 
into the field, all of them using R.C.A. 
shadowmask tubes. At present the main 
colour firms are R.C.A., Zenith, Admi¬ 
ral, and Warwick (for Sears). 

In 1961 some 100,000 sets were sold— 
a market value of about £30 million. In 
1962 production soared to 400,000 but 
only about half appear to have found 
buyers, though it must be stressed that 
even so this represents a doubling of the 
market in a year. In 1962 the colour 
market was worth around 120 million 
dollars — about one-eighth of the U.S. 


black-and-white TV market. Today about 
one million sets are in use — roughly 2 
per cent of the total TV receivers in the 
U.S. 

The National Broadcasting Company— 
with its close connection with R.C.A.— 
transmits almost two-thirds of its main 
evening shows in colour. Almost 90 per 
cent of its stations can transmit colour. 
The A.B.C. network also puts out some 
colour. C.B.S. shows little interest. 

This then is the position after eight 
years of regular transmissions. A sub¬ 
stantial and growing market — but still 
involving only two out of every hundred 
viewers. Should colour follow the same 
pattern in the U.K. it would mean, if we 
start in 1964, that by 1972 there would 
be roughly one-quarter million colour 
sets. 


RELUCTANCE TO BUY 

Why has U.S. growth been so (relative¬ 
ly) slow? Market surveys still put price 
(most sets sell for £200-£250) as the main 
deterrent. But this may merely indicate 
an easy way for interviewees to explain 
away their reluctance to buy. Price has 
not prevented hi-fi and stereo from 
catching on in the U.S. to an extent well 
beyond that found in the U.K. 

Japanese colour is also said to be held 


back by the price differential — still 
roughly 2.5 times that of black-and-white. 

Some engineers believe that the un¬ 
natural hues due to incorrect adjustment 
of NTSC receivers has considerable deter¬ 
rent power. At Montreux in 1962 a 
Philips engineer said, “Many people com¬ 
ing back from the U.S.A. have told me 
that colour TV is horrible. They com¬ 
plained of unnaturally coloured pictures 
seen in hotel lounges.” 

This trouble, he stressed, was not in¬ 
herent in the NTSC system, but rather 
indicated a weak spot in the US trans¬ 
mission specifications. These allow the 
radiated signal to have a phase tolerance 
of ±10 degrees on the subcarrier, and 
he considered this tolerance could be 
halved. “Receiver designers could then 
omit the customer-operated hue control, 
which seems to confuse many users.” 

This problem is overcome in SECAM 
and also in the Telefunken system. The 
German system — a mixture of NTSC 
and SECAM techniques — uses single¬ 
sideband modulation of the sub-carrier 
and this removes the need for accurate 
phase conditions in carrier re-insertion. 
With SECAM there is no need for any 
carrier re-insertion. 

Receiver maintenance? Early U.S. ser- 
(Continued on Page 21) 




HIGHWAY EMERGENCY CALL SYSTEM 


A N emergency call system for use 
along highways and toll roads is 
now undergoing field tests on a 5-mile 
section of road in New Jersey, U.S.A. 
The system, known as “Turn Call,” con¬ 
sists of a number of roadside radio 
transmitters by which motorists may in¬ 
stitute calls for police or service trucks. 

Receiving equipment is located at 15 
to 20-mile intervals to relay or directly 
connect the coded information to the 
communications centre where the call is 
decoded, displayed, and used to send 
appropriate help on its way. 

The call boxes, located on poles along¬ 
side the road, use a hand-crank genera¬ 
tor to supply electric power to the trans¬ 
mitter and activate the code wheels. 


Each transmitter operates on about 160 
Me and delivers around 2 wafts of RF 
energy to the yagi antenna located on 
top of the mounting pole. 

The code wheels produce frequency 
shift keying of the FM transmitter. One 
coded signal is used to summon police 
and ambulance; another is used for a 
car repair service truck. 

FM receivers pick up, detect, and pass 
the message to a decoder display unit 
using either existing communications or 
direct connection into the decoder dis¬ 
play unit. The message is retained on 
a visual display at the receiver until re¬ 
set by the operator. The system was 
developed by the ITT Kellog Communi¬ 
cations Systems Division. 

—(Electronics World,” Jan., 1963.) 




T7 
















These capacitors surpass both IEC and 5AA Draft Specifications for Polyethylene 
Terephthalate (Polyester) capacitors for d.c. applications. They exhibit low capacitance 
drift, low power factor, very high insulation resistance and have a standard capacitance | 
tolerance of dt 10%. 

Rigorous testing procedures ensure maximum relidbility—life tests show negligible | 
failure rate under the following operating conditions? 

(a) 1000 hours at 85°C and li times working voltage. 

(b) Accelerated damp heat—6 cycles according to IEC 
Specification 68-1 and Australian Specification C333. 

(c) Damp heat (long term exposure) 

—56 days at 40°C and 95% R.H. 

MOISTURE-PROOF 

Rigid plastic encapsulation offers extremely high resistance to moisture penetration. 
The dielectric is one of the most moisture impervious materials in use today. Result is 
a component which retains its high insulation resistance throughout life (shelf or 
operating). 

.LEAD FLEXIBILITY 

Leads may be bent in any manner to accommodate mounting without danger of cracking 
and subsequent moisture infiltration. 

APPLICATION VERSATILITY 

These capacitors find application in radio and TV sets, miniature transistorised apparatus, | 
telephone equipment and electronics in general. 

DFP types are designed primarily for use in printed circuitry. 

WIDE RANGE AVAILABLE 

These capacitors are available in 58 preferred capacitance values in standard voltages 
of 125, 400 and 630 V d.c. Values for both types are as follows? 

DFK—125 V. 01 uF to 1.0 uF 

400 V.1000 pF to .47 uF 

630 V.1000 pF to .22 uF 

DFP—125 V.01 uF to 1.0 uF 

400 V.1000 pF to .33 uF 


DUCON CONDENSER PTY. LIMITED 

Christina ltd., and Birmingham Ave., Villawood, N.S.W. 72 0133. 
BRANCH OFFICES: Ducon Condenser Pty. Limited—6 Clarice 
Rd„ Box Hill South, Victoria (89 0411). Ducon (N.Z.) 
Limited—3-5 Auburn St., Takapuna, Auckland, N.Z. (5205). 


AGENTS: 

Wm. T. Matthews Ltd.—95 Grenfell St., AdelaidJ 
(W 7021). P. H. Phillips Pty. Ltd.—458 Brunswick 
St., Brisbane (LW 2011). H. J. McQuillan Pty. Ltdl 
—1017 Wellington St. West, Perth, W.A. (21 8911)1 
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TECHNICAL REVIEW 


REVOLVING SCREEN 

CRT GIVES 3D DISPLAY 


A recently developed cathode-ray tube can provide three-dimensional 
displays of analog information. Brightness can be comparable to that of 
a television receiver, and multiple-colour displays can be simply obtained. 
The three-dimensional display tube is suitable for a number of applica¬ 
tions, including air-traffic control and spatial navigation problems. 


Imaging cathode-ray tube information 
on a rotating screen is one method of 
obtaining three-dimensional displays. De¬ 
spite its advantages, this approach has 
had the drawbacks of low brightness and 
complexity of the display mechanism. 
The system shown in Fig. 1 promises 
solution to many three dimensional dis¬ 
play problems. It has been tested in a 
vacuum demountable system at Hughes 
Research Laboratories and was described 
at the recent Electron Devices Meet¬ 
ing in a paper by Richard D. Ketchpel. 

The pnosphorcoated mesh screen ro¬ 
tates about the vertical axis in the evac¬ 
uated glass sphere at 900 rpm. To il¬ 
luminate a point within the spherical 
volume, the beam is deflected to the 
desired point and momentarily gated on 
when the plane of the rotating screen 
coincides with the point. Gating time 
is short (a few hundred microseconds) to 
avoid smearing as the screen rotates. 

NO FLICKER 

Since the beam can be gated on twice 
during each 360 degrees of rotation, point 
flicker is 30 cps. The point thus ap¬ 
pears as a continuous spot of light 
floating in the sphere. The entire sphere 
can be filled with such floating points 
of light to form a three-dimensional 
image. 

It was observed during tests that light 
intensity was fairly independent of ob¬ 
servation point or of the position of the 
observed spot within the volume of the 
sphere. Simple Lissajous patterns illus¬ 
trated the ease of determining line inter¬ 
sections. Apparently, changing perspec¬ 
tive slightly by movement of the head 
is very helpful to observers in deter¬ 
mining intersections. Surfaces generated 
by high-frequency Lissajous figures 
demonstrated the realistic geographical 
contour display that could be obtained. 

In a simulated air-traffic control dis¬ 
play, adding trails to the targets aided 
considerably in perceiving three-dimen¬ 
sional positions. Finally, eye strain was 
not noticeable after viewing the display 
for many minutes. 

Either electrostatic or magnetic deflec¬ 
tion crt guns can be used. When the 
screen is parallel to the beam, illumin¬ 
ating it from the edge becomes diffi¬ 
cult. If objectionalble frame shadow can¬ 
not be eliminated by a thin (0.1 inch) 
screen support frame, a second crt gun 
can be added at a position rotated 45 
degrees from the first gun to illuminate 
the blank sector of the screen. 

The rotating screen can be round, 
square or semicircular to suit display 
requirements. Use of a 21-inch screen 
is mechanically feasible because of the 
rotary motion of the phosphored screen. 

A two-colour display can be obtained 
by coating each half of the screen with 
a different colour phosphor. Gating the 
beam once every 360 degrees of rotation 
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can provide either pure colour, or a mix¬ 
ture of the two colours can be obtained 
by gating the beam every 180 degrees. 

Coating the back of the screen with 
two additional colours could provide a 
four-colour display. A second crt gun 
located at 180 degrees from the first 
gun would be needed to illuminate the 
other two phosphors. Alpha numeric in¬ 
formation can be displayed using a shap¬ 
ed beam crt gun. 

The characteristics of the display 
depend heavily on the scanning method 
used. A conventional TV raster scan 
could be used in which a complete raster 
would be traced at successive positions 
of the screen as it was rotated. A three- 
dimensional display would be formed 
from many two-dimensional rasters in 
separate planes. The entire volume could 
be scanned in 180 individual planes with 
1-degree resolution in angular rotation. 

Using this method of scanning to 
sweep the entire volume in 1/30 second 
would require wide bandwidths in de¬ 
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Figure 7. The basic form of the 
revolving screen CRT. The glass 
envelope is spherical and the screen 
revolves inside it at 900 rpm. Beam 
is gated briefly to excite the screen at 
particular degrees of rotation. 

flection and gating circuits. Also, bright¬ 
ness would be adversely affected because 
of the large area scanned. 

Scanning could be accomplished by a 
more practical method that would be 
completely adequate for many applica¬ 
tions. If the data to be displayed were 
suitably processed, discontinuous deflec¬ 
tion scanning could be used. For ex¬ 
ample, in a geographical contour map 
used for aircraft terrain avoidance, only 
one contourline is needed in each plane. 

Thus, if three-dimensional radar in¬ 
formation were processed so that one 
contour line could be traced instead of 
an entire raster for each plane, more 
deflection time would be available. Since 



Figure 2. Block diagram of suggested 
set-up to program tube tor three 
dimensional display of aircraft in 
ground control approach system. Data 
would be stored and converted to 
analog form tor display. 

the total area swept would be about the 
same as in conventional crt displays, 
comparable brightness and resolution 
could be expected. 

In another example, only the vehicle 
and the runway position need be shown 
in a ground control approach display. 
Possibly separate crt guns could be used 
to display the vehicle and the runway. 

Probably a maximum of 10 separate 
targets would be presented in a collision- 
avoidance display. With as many as 10 
targets displayed in any of 180 separate 
lanes, bandwidth requirements for de- 
ection and gating would be much less 
severe than if complete rasters were 
scanned in each plane. Similarly, bright¬ 
ness would be greatly improved. 

PROGRAM 

The three-dimensional tube might be 
programed for this application as shown 
in Fig. 2. Positional and intensity infor¬ 
mation about each target is recorded in 
digital form on the magnetic storage 
drum. The storage medium permits the 
display to be regenerated every 33 milli¬ 
seconds, while the radar inputs are up¬ 
dated every 5 seconds, assuming the 
radar antenna rotates at 12 r.p.m. 

The x and y digital data is recorded 
directly on 18 of the 22 parallel tracks 
of the drum. Three of the tracks estab¬ 
lish any of 8 intensity levels. The re¬ 
maining track is for a clock signal to 
establish a reference between drum posi¬ 
tion and rotation of the screen in the 
three-dimensional tube. Thus each 2- 
degree sector on the dlrum surface con¬ 
tains information about the positions and 
intensities of the 10 possible targets to 
be displayed in a particular plane. 

Digital output from the magnetic stor¬ 
age drum is converted to analog voltage. 
The deflection voltages are fed through a 
trapezoidal distortion network to correct 
the distortion resulting when a plane is 
not perpendicular to the gun axis. 

(“Electronics/* 2/12/62.) 
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F OR Qw4W T ECHNICIANS 
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eliminate guesswork with the . . . 



IN CIRCUIT 
TEST 


LEVEL 


METER SET 


MODEL 960 


VOICE COIL AUM> 


ooc 


TRANSISTOR RADIO ANALYST 


For the busy technician who is 
interested in convenience and ser¬ 
vicing speed, the Model 960 tran¬ 
sistor Radio Analyst facilitates the 
analysis ahd troubleshooting of tran¬ 
sistor portable radios. On the 
service bench, it provides in one 
compact case the signal-generating 
and measurement devices needed to 
diagnose and isolate troubles in 
a transistor radio. 


A 27 9 
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SPECIFICATIONS: 

• RF Output — 250 kc/s to 2.2 M.c/s. 

• r~L 2 ’ 00 .°' C P S tone available separately; special low-im¬ 
pedance output for directly testing voice coils. 

• aJd^rnmn^ w^tV a " geS measure DC voltage, from 0 to 1.5 volts 
V° 15 volts; ?ne range measures ohms, from 0 to 1 megohm. 

with a centre-scale reading of 1,000 ohms. 

• DC Power Supply — furnishes low-impedance source of DC; isolated 

t r £Tc\ P ?v We « K. ne * anc ? cha ? siS; voltages from 0 to 12 volts (in li-volt 
steps) available at pin jacks on front panel. 

• In-Circuit Transistor Test — tests NPN or PNP transistors. 

9 £^tf irCuit T !?I? si i tor J est ~ tests NPN or PNP transistors; reads 
ISiSf 8 °P f ca,e ; reads beta on 0 to 150 scale or good-bad 

?£ a, ®»* ests both triode and tetrode transistors, special test indicates 
shorted or open power transistors. 

m mm m m m. m m. — _f°* FU * TH£ * PARTICULARS APPLY ENGINEERING PRODUCTS DIVISION 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

HEAD OFFICE: 47 YORK STREET, SYDNEY. 2 0233 

BRISBANE PERTH HOBART LAUNCESTON WELLINGTON NZ 
4 1631 28 3426 3 3836 2 1804 43 191 

ADELAIDE: Newton McLaren Ltd., Leigh Street, LA 0111. 
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TECHNICAL REVIEW 


CABLE AMPLIFIER 

FOR 128 PHONE CHANNELS 


Although the general pattern of undersea telephone 
cables—and the repeaters which make them pos¬ 
sible — is now well established, the situation is far 
from static. Improvements are continually being 
sought, both in reliability and the number* of channels 
which may be handled. This article describes the 
characteristics and construction of a recently devel¬ 
oped long life, wide band amplifier. 



The amplifier is the central feature of 
a new submarine telephone repeater. 
Installed 20 miles apart along a new 
transoceanic cable, these repeaters will 
make it possible for the cable to carry 
128 two-way telephone messages (almost 
twice as many as on any present trans¬ 
oceanic cable). 

It is possible to service an amplifier 
submerged under a mile or two of 
water, but fantastically difficult and ex¬ 
pensive. The unit must first be located, 
then brought to the surface for repair. 
So the Western Electric engineers who 
designed this system made every effort 
to ensure that the equipment will function 
reliably for at least 20 years. 

VALVE TESTS 

The valves (W.E. 455s) alone go 
through a process of aging and testing 
for nine months, during which time each 
valve is tested some 2,900 times. Only 
about one out of every ten survives the 
program. Upon completion of the 
aging and testing period, each valve’s 
record is scanned by an acceptance 
committee and the valve accepted or 
rejected on that record. 

The committee is further able to dis¬ 
tinguish between these near-perfect 
valves. The lowest-noise type is used in 
the first stage, and that with the highest 
power output capability in the third. 
The valves are shipped in matched 
groups of six—lettered A to F—enough 
for one amplifier. 

Other components are equally care¬ 
fully inspected, and quality control is 
so detailed that a semi-automatic data 
system is required to handle it. Many 
of the components—such as mica and 
paper capacitors—are manufactured to 
Western Electric’s own tolerances in the 
Clark, N. J., plant where the repeaters 
are being constructed. 

Others, such as certain resistors, are 
bought outside and subjected to grilling 
tests in the plant. A resistor that costs 
30 cents originally may have some three 
dollars’ worth of testing put in on it 
before it is finally accepted. The com¬ 
plete amplifiers are valued at 60,000 
to 70,000 dollars each. 

All work on the equipment is done 
in “clean rooms,” where scrubbed-up 
technicians in special garments work in 
a moisture and temperature-conditioned, 
dust-free atmosphere. 

The amplifiers are in twin parts, as 
shown in the diagram. These are 
paralleled to reduce the possibility of 
breakdown. The signal normally goes 
through the two amplifiers in parallel. 
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A simplified dia¬ 
gram showing the 
main sections of 
the repeater amp¬ 
lifier. Note the 
parallel ampli¬ 
fiers, either one of 
which can carry 

the full load. 

but should one fail, the other can take 
over the whole job. Special gas valves 
(WE 456A and 458A) prevent possible 
damage by surges, and if one of the 
tube heaters opens, a fusible link is 
provided to bypass it and insert an 
equivalent resistance in its place. 

Each repeater uses about 400 milliam- 
peres at 45 volts. The 45-volt drop 

across the heaters furnishes the plate 

voltage. Up to 11,000 volts can be sup¬ 
plied for the transoceanic circuit, using 
a 5,500-volt generator at each end of 
the cable. 

Each repeater is supplied with a 
quartz crystal, set to an individual fre¬ 
quency for that repeater. The gain of 
any given repeater can then be meas¬ 
ured by sending a signal of the correct 
frequency through the cable. 

The complete undersea repeater in¬ 
cludes, besides the two amplifiers in the 
centre section, two directional filters— 
one at each side of the amplifier—and 
two power filters, at the ends of the 
repeater. The DC power and the signals 
are separated by the power filters as 
they enter from the cable. 


vice contracts cost around 30 dollars an¬ 
nually (and are said to have lost money). 
But most authorities now agree that mod¬ 
em colour receivers are not particularly 
difficult to service. Admittedly, it is not 
always easy to maintain accurate conver¬ 
gence over the entire picture with three- 
gun tubes. 

Nevertheless, many service engineers 
-r- who can have as much influence over 
potential buyers as salesmen — have not 
been over-enthusiastic about colour. In 
many cases, this stems from their dislike 
at having to learn new techniques and to 
invest in additional colour servicing in¬ 
struments. 

British industry would do well to keep 
in mind the need to win over the dealers 
and service engineers to colour. There 
are signs that some at least of the TV 
firms have this well in mind. 

The British TV viewer has become in¬ 
creasingly wedded to rental — almost un¬ 
known in the U.S. A £65 monochrome 


The signals are modulated on two 
carriers, the east-west ranging from 116 
to 512 Kc and the west-east from 652 
to 1052 (each telephone conversation 
covers a 3 Kc band). The broadband 
amplifiers cover the whole spectrum with 
equal efficiency, aided by a special in¬ 
verse feedback network, not shown in 
the diagram. 

A signal from the west, after leaving 
the power separation filter, goes through 
the west high-pass filter, through the 
parallel amplifiers, through the east 
high-pass filter, then on through the filter 
that unites it with the power supply in 
the cable going east. 

Signals in the opposite direction are 
on the low band, and reverse the pro¬ 
cess, being directed through the low- 
pass filter into the input of the ampli¬ 
fiers, and so on through the second low- 
pass filter toward the west cable. 

The entire repeater is about 26 inches 
long and 8 inches in diameter. Cased 
for submersion, it is 40 inches long and 
13 inches in diameter. Weight is about 
500 pounds. 

(“Radio-Electronics,” May, 1963). 


MS' 

set costs, say 8/ to 10/ a week to hir|. 
This would suggest at first a colour rental 
in the region of £2 — a large sum for 
the man-in-the-street to fork out unless 
a new prosperity boom breaks upon us. 
Of course this figure could drop sharply 
with mass production. 

No wonder many in the industry look 
to new forms of cheaper colour display 
to help reduce prices. Big claims have 
been made for the Harries projection 
system, but this was true also of some 
of the beam-indexing tubes which have 
so far failed to make any real impact. 

Inevitably for a time colour will be a 
luxury. Some British viewers may re¬ 
sent a portion of their licence money go¬ 
ing on colour while they watch black 
and white. 

Which brings us back to our starting 
point. How can colour be popularised? 
How can we overcome the seemingly 
inevitable lag between technical de¬ 
velopment and mass public acceptance? 

(“Electronics Weekly,” 20/3/63). 
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SUPPLIES by SOLARTRON 



AS757.3 





• DECADE VOLTAGE SETTING 

• COMPACT, PORTABLE 

• AUTOMATIC OVERCURRENT 
CUT-OUTS WITH VARIABLE 
LIMIT CURRENT SETTINGS 
ON TRANSISTOR UNITS 

• GOOD TRANSIENT RESPONSE 


TYPE 

AS870.3 

AS7S7.3 

AS 1164 

AS1165 

D.C. OUTPUT VOLTAGE 

0—30V 

0—50V 

0—30V 0—30V 

0—500V, 250V, 0—240V 

CURRENT 

0-—-3A 

0—1A 

0—IA 0—IA 

0—350MA, 0—I00MA, 

0—3MA 

OUTPUT RESISTANCE 

<0.0IU • 

<0.0112 

<0.0312 

<0.312, <0.112, 20012 

STABILITY FACTOR 

>1000:1 

>1000:1 

>1000:1 

>350:1, >350:1, >70:1 

A.C. IMPEDANCE 

0.25U to lOOKc/t 

0.3512 to 100 Ke/s 

0.350 to lOOKe/s 

<0.512, <0.512, 20012 

RIPPLE & NOISE 

<IMV P-P 

<IMV P-P 

<IMV P-P 

<IMV P-P 

A.C. OUTPUTS 

— 

— 

— 

6.3V @ 5A, 6.3V @ 5A 

Overload Protection 

Variable I Cut out 

Variable X Cut out 

Vaiiable X Cut out 

Overload Cut out 

REGULATION 

0.1% 

0.1% 

0.1% 

0.025%, 0.004% 

FEATURES 

All Transistor 

All Transistor 

All Transistor 

Twin Supplies 

Two Independent 
Stabilised Supplies 


RONALD J. T. PAYNE PTY. LTD. 

385 BRIDGE ROAD, RICHMOND, VICTORIA. 42-1416 
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Repairs Concrete 

(BRACKS in concrete floors or walls can be repaired very effec¬ 
tively with certain synthetic resins. Tests carried out b^ Dr 
F. A. Blakey and Mr E. N. Mattison, of the C.S.I.R.O. Divi¬ 
sion of Building Research, Highett, Victoria, Australia, showed 
that joins made by gluing cracked concrete specimens with 
epoxy resins were stronger than the original concrete. 

In practice, the strength of the repair depends on the ex¬ 
tent to which the cracks are filled with resin. Mr Mattison has 
developed a method of achieving good penetration of resin. 

It is injected into the crack with a commercially available 
mastic gun operated by compressed air. In buildings where 
there is no air supply, the gun can be operated from a port¬ 
able compressed air bottle which can be recharged from a ser¬ 
vice station air supply. 

This equipment was used recently to repair a large area 
of tiles on the exterior and interior walls of a city building in 
Melbourne. Because of a bonding failure, an air gap had deve¬ 
loped betvyeen the main concrete structure and the mortar in 
which the tiles were set. 

Epoxy resin was pumped into the gap through small holes 
drilled in the tiles so that patches of resin were formed at regu¬ 
lar intervals. The cost of the repair was only one-tenth of the 
estimated cost of re-tiling. 

Stills From Television 

NEW magnetic picture storage system has been invented to 
permit a single picture to be selected during a TV trans¬ 
mission and reproduced when required as a still. 

Devised by Siemens and Halske, of 18 Oskar-von-Miller- 
Ring, Munich, West Germany, it is suitable for application in 
scientific and technical closed-circuit TV systems. 

When the controller decides a still is required, a push-button 
is depressed and the incoming signals from the TV camera are 
magnetically recorded on a storage foil. 

The recorded signals are then used to reproduce a still on 
an adiacent monitor screen. 

The storage disc itself, 40 centimetres across, can take ten 
full-sized or 20 half-sized pictures. Erasing, recording and re¬ 
production is an electronically controlled sequence. 

Important recordings can be stored indefinitely. 

Electric Thermometer 

NEW battery-operated thermometer can record a patient’s 
temperature within three seconds, and to a degree of accur¬ 
acy of 0.1 degree Fahrenheit (compared with at least two minutes 
and an accuracy of 0.2 degrees Fahrenheit with a normal ther¬ 
mometer). Known as the Dependatherm 303, it is easily portable. 

It is equally easily worked — all that is required is to place 
the electronic probe in the patient’s mouth (or his armpit), press 
a button and within three seconds the temperature is recorded. 
It is claimed that the operating battery will record around 4,500 
temperatures before it requires a renewal. 

A larger model, the Dependatherm 404, is available, which 
can also record skin temperatures. 

Air Pollution 

^ NEW instrument has been designed for the continuous auto¬ 
matic measurement and recording of the sulphur dioxide 
pollution of the atmosphere. 

It is made by Mervyn Instruments of St. Johns, Woking, 
Surrey, England. There is a growing amount of information to 
suggest that sulphur dioxide is a greater danger to health than 
so far realised. 

In industrial areas, a sulphur dioxide content of the air 
ranging from 5 to 20 parts per 100 million is common. On 
the other hand levels of 50 parts in 100 million have been 
known under smog conditions and this latter concentration makes 
breathing unpleasant and is certainly unhealthy. 

In operation, the machine draws in air whose sulphur di¬ 
oxide content is made to react with hydrogen peroxide to form 
sulphuric acid. The electrical conductivity of the solution in¬ 
creases in proportion to the amount of sulphuric acid formed and 
is thus proportional to the amount of sulphur dioxide present in 
the air. 
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Afterburner For Exhausts 

AIMED at reducing air pollution from motor cars, an after- 
^ burner in the exhaust system is said to cut hydrocarbon 
products from 2,000 parts per 1 million to less than 275 per 
1 million. The device, made by the American Machine and 
Foundry Company, 261 Madison Avenue, New York 16, N.Y., 
is now under test in California. 

At low speeds, exhaust gases are directed through a venturi 
opening, where they draw in extra outside air, and thence to a 
combustion chamber. Here the mixture is fired by an ordinary 
sparking plug and burns with a surplus of air which ensures 
complete combustion. The gases then go through a heat ex¬ 
changer to the outside air. 

At high speeds, when pollutants are said to be less, ex¬ 
haust pressure opens a by-pass valve and the gases go direct 
to atmosphere. 

Removes Oil 

QILY patches on sea-water and factory floors are easily re¬ 
moved, it is claimed, by a coated sandy material deve¬ 
loped in Denmark. The grains consist of particles of silica-sand 
with a coating of carbon of only 1 per cent of the total weight. 

The man responsible for the development, C. E. O. Ullman, 
12 Norrelunduej, Herlev, Denmark, says that oil patches on the 
sea have only to be sprayed with the material to make the 
oil disappear for ever. Roads and floors can be cleared easily 
by brushing the “sand” over them. The carbon layer absorbs 
the oil and, in the case of oil patches on water, never releases 
it to recontaminate the water and it eventually becomes buried 
in the seabed. 



Ophthalmologists at Moorefields Hospital, London, are 
achieving striking success in treating patients for impend¬ 
ing retinal detachment . Using the machine illustrated, 
the ophthalmologist focuses a pilot beam of light on 
degenerated spots in the retina which threaten to break 
away from the underlying tissue. He then subjects the 
spot to a halt-second burst of light, six times brighter 
than that of the sun, which produces coagulation and 
sticks retina and tissues together. Vulnerable areas 
may be ringed around with tiny spots of coagulation. 
The treatment is particularly valuable in preventing 
retinal detachment in a patient's second eye, where this 
has already happened to the first. 
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Designed as a sensitive yet rugged instrument 
for use by both technical and non-technical 
personnel in 

• GENERAL INDUSTRY 

• RADIO & TV SERVICING 

• LABORATORIES 

• WORKSHOPS 

• MOTOR GARAGES & BOAT SHEDS 




UNIVERSITY INSTRUMENTS 

NEW 

GENEMl PURPOSE 

MULTIMETER 

MODEL MVA-3 


RANGES 


DC Current: 0-1, 10, 50, 250 Milliamperes, 0-10 
Amperes. Note: For higher ranges use Plug-In 
shunts available as accessories. 


ACCURACY 

Calibrated to well within BS89:1954 specifications. 


AC Current: 0-1 Milliamperes (self-contained). 

* 0-2.5, 5, 25, 50, 250, 500 Milliamperes; 0-1, 2.5, 
5, 10 Amperes. 

* Use Model MRCT Current Transformer available 


RELIABILITY 

Uses only high stability multipliers and shunts. 


as an accessory. 

AC Volts') 

DC Volte/ 0 * 10 ’ 50 ’ 250 ’ 1 ’ 000 ' 


SENSITIVITY 

5,000 ohms per volt. 


Resistance: 0-1,000, 10,000, 100,000 Ohms., 0-1 
Megohm (10 ohms centre scale)/ 


BATTERIES 

Uses 2 only standard 950 cells replaceable without 
opening instrument. 


Output Level: minus 6 to plus 22 db, plus 8 to 
plus 36db, plus 22 to plus 50 db, plus 34 to plus 
62 db. (ref. 1MW in 600 ohms equals 0 db.) 


APPEARANCE 

Pleasing two-tone grey. Sloping front panel. Meter 
protected by hood. 


1 




UNIVERSITY 




INSTRUMENTS 
PTY. LTD. 




r 


Fully guaranteed and backed 
by Factory Service 



106 BELMORE ROAD, RIVERWOOD, N.S.W. 

Tel.: 53-8758, 53-0644 (5 lines) 

Telegram: "Raquip," Sydney 


(A UNIT OF INSTROL) 


W.A.: Atkins (W.A.) Ltd., 894 
Hay Street, Perth, W.A. 

QLD.: Keith Percy and Co. Pty. 
Ltd., Box 1478V, G.P.O., Brisbane, 
Qid. 


S.A.: George Procter, 52 Gawler 
Place, Adelaide, S.A. 

TAS.: W. P. Martin and Com¬ 
pany, 188 Collins Street, Hobart, 
and 134 Cambridge Street, Laun¬ 
ceston. 16/FP.S8 
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SCIENTIFIC NEWS-cont. 


Safety Device 

£)EVELOPED in Czechoslovakia, by Strojosvit Narodni Pod- 
nik, of Krnov, is an electrical safety device that prevents 
machine operators from trapping their fingers as they work. 

The operator wears leather shoes and stands on an elec¬ 
trically conductive mat; a relay system connects the mat to a 
powerful mechanical brake. When the operator inadvertently 
touches a moving part, current at low voltage immediately flows 
through his body without his feeling it and actuates the brake. 
The moving part stops almost instantaneously. 


Magnetic Filter 


MAGNETIC filter has been introduced for removing tramp 
iron and other ferrous contamination from powdered and 
granular materials ranging from cement to sugar. 

The filter is in the form of a pipe section with flanges at 
each end for fitting in existing pneumatic feed lines. Material 
flowing through the filter is completely surrounded by a power¬ 
ful permanent magnet which, the maker says, is so designed 


Plastic Submersible Pumps 

QRAUER and Weil, of Sheerwater, Woking, Surrey, has an¬ 
nounced a range of submersible pumps entirely fabricated 
from polyvinyl chloride, polypropylene, ferobestos or PTFE. The 
company believes them to be the only submersible all-plastic 
pumps to be made in Britain, and probably in Europe. 

Capacities of this glandless design range from 25 to 2,000- 
gallons per hour, and the pumps can be fitted with filters. All 
are equipped with PTFE or glass thrust bearings. 

The widest range of chemicals can be handled under all 
conditions. 

Earls Court Exhibitions 

'JTIREE major exhibitions — International Factory Equipment, 
Engineering Materials and Design, and Industrial Photo¬ 
graphic and Television — occupying the whole of Earls Court 
and involving nearly 500 exhibitors, will provide the focal point 
for thousands of factory executives, technologists, engineering 
designers and industrial photographers on November 11-16. 

Presented as individual and entirely separate and specialised 
exhibitions, the three projects will combine to provide one of 
the most comprehensive displays of industrial materials, com¬ 
ponents, factory plant and photographic and closed circuit tele¬ 
vision equipment ever staged. 

Because of the wide appeal of these exhibitions, tickets for 
any one exhibition will provide automatic 
admission to the other two. This arrange¬ 
ment follows the successful experiment in 
November, 1961, when the Factory 
Equipment Exhibition and the Engineer¬ 
ing Materials and Design Exhibition were 
held in adjoining halls simultaneously. 

A significant feature this year has been 


EXPORT 

ACTION 


A valuable potential market exists throughout Asia tor 
Australian-made electronics equipment. Above is shown 
part ot the AW A exhibit at the Stadium Negara, Kuala 
Lumpur. (Left to right): Mr T. Critchley, Australian High 
Commissioner in Malaya; the Sultan ot Selangor; the 
Yang di-Pertuan Agong, Paramount Ruler ot Malaya; 
Mr A. J. Smith, AW A resident representative in Malaya. 
At right, AW A Engineer, Mr J. Simpson, shows an Aus¬ 
tralian-made television transmitter at Ashfield, N.S.W., 
to Mr Mohamed Ismail, Malaya's Assistant Minister tor 
Information and Broadcasting, and to Secretary ot the 
Dept., Mr Syed Zainal. 

that, even when contamination accumulates, the flow rate re¬ 
mains virtually unaffected. 

As the filter operates by virtue of its permanent magnet, 
there are no electrical connections, no moving parts and it can 
be mounted in any position. Standard units are available for 
2£, 3 and 4-inch bore pipes from Research and Control Instru¬ 
ments, 207 King’s Cross Road, London, W.C.l. 

Alarm Clock For The Deaf 

"pHE insistent note of an alarm clock in the morning can be 
an unwelcome sound, but one that the deaf would give much 
to hear. In a recent edition of the B.B.C. program, “New Ideas,” 
Dr W. A. R. Thomson, editor of “The Practitioner,” reported on 
an ingenious equivalent of an alarm clock which has been deve¬ 
loped by the British instrument firm of Smith's, for deaf people. 

Called the Callaflash, it is electrically operated and wakens 
the sleeper simply by causing the bedside light to flash off and 
on intermittently. Once the Callaflash alarm is set at the re¬ 
quired time, the bedside light can still be used, but, of course, 
must be switched off again before the user goes to sleep. 

“Reports on experiments with the Callaflash which have 
been carried out over many months, indicate that it is a most 
effective substitute for an alarm clock,” Dr Thomson said. One 
deaf lady, whose husband is also deaf, commented, “It is very 
nice to be able to be independent and not have to rely on 
someone else to wake us. Since using the alarm it has never failed 
to wake us within a few minutes of beginning to flash.” 
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an urge to confirm early space gookings, which has led to 
greatly increased provision to meet all-out sales drives by the 
industries concerned. 

The area occupied by the Industrial Photographic and Tele¬ 
vision Exhibition is now more than twice as large as that occu¬ 
pied four years ago in the Royal Albert Hall, where it was first 
launched. 

New Nuclear Fuel 

TYPE of nuclear fuel that is claimed to point the way to 

great economies in nuclear power has been described to the 
twenty-fifth American Power Conference. It has been developed 
by the General Dynamics Corporation, 1 Rockefeller Plaza, 
New York City, New York, U.S.A. 

The fuel cost is calculated to come to between 0.12d and 
0.18d per unit of electricity. This is of the same order as that 
calculated by Sir Christopher Hinton for the ultimate achieve¬ 
ment possible in the magnox type of power station of which 
the power stations now being built or operated in Britain repre¬ 
sent comparatively primitive beginnings. 

The fuel has been developed for a high-temperature gas- 
cooled reactor and a prototype power station is now under con¬ 
struction in Pennsylvania. The fuel consists of compacts of uran¬ 
ium-thorium dicarbides in a graphite matrix, the graphite acting 
as moderator. 

According to General Dynamics, the steam temperature 
will be as high as 1,000 degrees Fahrenheit (538 degrees Centi¬ 
grade). The efficiency of the plant is claimed to be as high 
as 46 per cent and the fuel elements should last for three years 
with a burn-up rate of 50,000 megawatt-days per ton. With 
larger plants, the fuel life could be five or six years and the 
bum-up rate 100,000 megawatt-days per ton. 
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MODERN - COMPREHENSIVE - ECONOMICAL 


MODEL 88B 


MODEL 127A 


MODEL 88B 

Sensitivity — 20,000opv, DC; 2000opv 
AC. 

Accuracy—DC—2 % AC—3 % 

Volts—DC—0-0.1-2500 (13 ranges) 
AC—0-1-2500 (11 ranges) 
Current DC—0.05-1000mA; 0-10A 
AC—1-1000mA, 0-10A 
Resistance -1-50 Megs (5 ranges) 

Db —- -20 to -f69 (9 ranges) 

Output as in AC ranges 

Capacity—lOOOpF to IOOuF (4 ranges) 
Inductance—0.2 to 20 henrys (2 ranges) 


MODEL 100 A 

Sensitivity-—100,000opv DC, 5000 opv 
AC 

Accuracy—DC 2% F.S.D.—AC 3% 
F.S.D. 

Volts—DC—0.5-2500 (8 ranges) 

AC—0-2500 (6 ranges) 

Current—DC 10 mA— 10A (6 ranges). 
Resistance 0-2000, — 200K ohms, 
20megs, 200megs 

(Optional Probe for extending EHT to 
2500 votts DC). 

Overload Full protection 


MODEL 127 A 

Sensitivity —DC - 20,000opv; AC — 
1OOOopv 

Current—50uA— 100mA (4 ranges) 
Volts—DC—0.3—1000 7 ranges 
AC—10—1000 5 ranges 
Resistance—0-2000 0-200K, 0-20 megs 
Output—5 ranges with condenser 
Accuracy—DC—3% F.S.D. 

AC—4% F.S.D. 

Weight—1 lb. 

Size—5i x 3| x 14 


MODEL 105A 

Sensitivity—20,000 opv DC 
1,000 opv AC 

Accuracy—DC 2% F.S.D. AC 3% 
F.S.D. 

Volts—DC 0.3 to 1200 (7 ranges). 

AC 0-1200 (5 ranges) 

Current— 60/ A-600mA-12A (6 ranges). 
Resistance—0-2000-200K-20 megs. 
Weight—41 lb. 

Size—8| x 71 x 41. 


MODEL 100 A 


MODEL 105A 


JACOBY, MITCHELL & co. pty. ltd. 


469-475 KENT STREET, SYDNEY (MA8411) 


Also at 


MELBOURNE 
113 BRIDGE ROAD, 
RICHMOND (JB5100) 


ADELAIDE 

77 WRIGHT STREET (LA5117) 


NEWCASTLE 

135 BEAUMONT STREET 
HAMILTON (MA4744) 
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SCIENTIFIC NEWS 
—cont. 


Cleans The Gas 

^N improved method of separating fine, 
solid particles from rapidly moving 
gases by passing them through a curtain 
of water is announced by Waagner-Biro 
AG., Mariaretenstrasse, Vienna V, Austria. 
The curtain is formed by spraying the 



Electrical Orchestra 

A MULTI-TONED musical instrument 
described as the “thousand tone 
REMMI,” has been designed and built by 
students and staff of the radio transmission 
department of the Urals S.M. Kirov Poly- 
technical Institute, Moscow. In contrast 
with the single-tone electrical musical in¬ 
struments, the REMMI, also known as a 
“piano orchestra,” allows the use of very 
complex chords. 

Sounds, which come from the instru¬ 
ment through six loudspeakers, are form¬ 
ed with the aid of electromagnetic oscil¬ 
lations created by 12 generators of differ¬ 
ent frequency. The instrument is played 
like a piano or organ. 

Easily Repaired Telephones 

J7ASY-TO-REPAIR telephones that are 
composed of blocks of electrical com¬ 
ponents and come apart easily are being 
made for large industrial premises and of¬ 
fices by L. M. Ericsson, Stockholm 32, 
Sweden. When faults develop, technicians 
merely slip off the base and replace the 
faulty unit; repairs are done later in a cen¬ 
tral workshop. 


Burglar "Alarm' 


fyJANUFRANCE, 42 Rue du Louvre, 
Paris 2, is selling a miniature cannon 
which fires a harmless but loud blank cart¬ 
ridge as a burglar alarm. 

It can be fixed to a gate or window, and 
is automatically fired when a long, almost 
invisible cord attached to the trigger is 
pulled accidentally by the intruder. The 
cannon costs 17/6 sterling and a box of 10 
cartridges 7/6. 

Efficient Metal Cutter 

QW1NG to its special design and the fact 
that it is air-cooled instead of water- 
cooled, a burner for gas-electric cutting of 
metals, designed in Russia, is claimed to be 
much more efficient and much more eco¬ 
nomical in the use of argon gas than exist¬ 
ing burners. 

The burner was designed at the All Union 
Electric Welding Scientific Research Insti¬ 
tute in Moscow by D. Bykhovskii, I. Krup- 
skii and G. Galechyan. It will cut non- 
ferrous and ferrous metals up to 150mm 
thick and can also be used for cutting holes 
and for planing. 






In the complex and highly auto¬ 
mated electronics industry, one task 
still relies on trained hands and 
keen eyes—cable forming lor com¬ 
plex equipment. This picture was 
taken at the works of Cossor Radar 
and Electronics Ltd., Harlow, Essex, 

England . 

narrowest section of a venturi so that the 
water is deflected off its walls into the 
path of the gas passing through it. In 
this way the gas is forced to pass through 
the water several times. 

A COURSE IN COLOUR TV 

r VHE Division of Post Graduate and Extension Studies of the University 
^ of New South Wales will hold, late in July, a course in Colour Tele¬ 
vision over Radio University 2UV. 

Radio University transmits on a frequency of 1750 Kc/s. 

This course has been designed to give an introduction to the principles 
and techniques of colour television with its main emphasis on the funda¬ 
mentals of the N.T.S.C. colour system. 

The course includes an introductory lecture on the principles of tele¬ 
vision, the Australian Standards, the energy content of the frequency spec¬ 
trum, and a discussion on the human eye, followed by an introduction to 
primary colours. 

The second lecture will be devoted to a development of the principles 
of colorimetry from the Red Blue Green triangle to the C.l.E. chromaticity 
diagram . The following lectures will cover the transmission and reception 
of colour information, the principles of encoding and decoding, the colour 
camera and camera tubes, the colour circuitry of receivers, colour kine¬ 
scopes and testing facilities. 

The final lecture of this series will be devoted to operational and pro¬ 
duction aspects of colour television, followed by a brief survey of the appli¬ 
cations of colour television in broadcast, industrial and educational fields . 

The lecturer will be David G. Graham, B.E., producer , University of 
New South Wales; formerly operations engineer, ATN Channel 7, Sydney, 
and lecturer in Electronics and Communications and Television Studio Tech¬ 
niques at the North Sydney Technical College. 

Further details may be obtained from the Division of Post-Graduate 
and Extension Studies, P.O. Box 1, Kensington — telephone 663-0351, ext. 
691. 


OUR FIRST 

STOCKTAKING 

after leaving the shop reveals 
surplus of the following goods 

PRICES SLASHED 
TO CLEAR! 

Telescopic Aerials for Transistor Sets. 
Closed, 4±in. 3/9. 

Switch Potentiometers, only 3/6 ea. 
Well-known make, standard shafts. 
Available \ meg. and 1 meg. 

Used Key Switches, various types, 
2/- ea. Ideal for model railways, etc. 

TV Contemporary type Cabinet Legs, 
6in high. Set of 4 10/. 

Grey finish, set of 4 mounting plates, 
2/6 extra. 

1962-63 Amateur Call-sign Books. 
5/-. Lists all amateur stations in 
Australia. 

5/44 Litz Wire, per 2oz spool, 3/-. 
Never before at a price like this. 

Imported Penlight, torch or transistor 
batteries, 9d ea. UM 3-type (fresh 
stock). 

Hand type BM3 Crystal Microphones 
(20 only) 30/.. 

Cards of 6 Condensers or Resistors, 
9d ea. All useful values. 

1000 ohm Earplugs for transistor sets, 
Crystal Earplugs for transistor sets, 
Only 5/- each. 

2.5K Switch Potentiometers with 
3/16 diam. shafts, worth 12/6, 
Only 3/6. 

Half meg. Carbon Potentiometers. 
Standard type, 2/- ea. 

lapanese-make Wire Strippers and 
Cutters, 10/- ea. 

Stereo Headphones. 2 Separate Ear¬ 
plugs with Headband, 17/6. 

Sin x 6in x l/16in Bakelite Panels, 
(black), 2/- ea. 


Orders for any of above over 10/«. 
POST FREE. 


BACK AGAIN! 

j: N.P. ON BRASS j: 

Radiomac Nameplates: 

<1 Uin x 5/16in 8d ea. 

I! Over 60 {names. \\ 

<! Radiomac Volume Control Scales: 
j: 0-10 — 21 in x l-ll/16ln, 2/6 ea. ;; 
<! Radiomac Condenser Scales, ![ 
j 9-100, 2in round, 2/6 ea. 

MAIL ORDERS ONLY 

PRICE S RADIO 

BOX 1212, G.P.O., SYDNEY 

Est. 1922. Late of Angel Place. 


kodio, Ttltrition A Hobbit,, July, 1963 


27 























0.5 To 30 






FRONT END 
COMMUNICATIONS 

RECEIVER 


By 

Ian 

Pogson 



Last month, we discussed at some length, the various aspects ot com¬ 
munications receivers. As promised then, we now present the "front 
end" of a complete coverage receiver, starting below IMc and fol¬ 
lowing right through to 30 Me. To identify this new design, we have 
called it R, TV & H "Deltahet" Front End. 


In effect, the unit to be described may 
be considered as 30 crystal locked con¬ 
verters on one modest sized chassis. It 
may be fed into any receiver capable 
of tuning from 2 to 3 Me, thus giving 
the full coverajge already mentioned. 

Besides offering the advantage of full 
coverage, a reasonably good band-spread 
is provided. In fact, it is much the same 
as tuning an ordinary broadcast receiver 
in this regard. This s f ate of affairs is 
constant regardless of which part of the 
short-wave spectrum is being tuned. * 
Those who have tried to tune a SSB 
signal on 28 Me or so with a normal 
receiver will appreciate just what this 
means! 

Due to the band-spread of 1 Me 
per sweep of the dial, the scale may 
be accurately calibrated, with the atten¬ 
dant advantages of being able to set the 
pointer to the correct position for an 
expected signal, or read off the fre¬ 
quency . of a received signal. This all 
assumes high stability of the “tunable 
IF” local oscillator and a first-class dial. 

CIRCUIT DESCRIPTION 

The chassis and front panel have been 
arranged so that the front end may be 
integrated with a tunable IF and all 
that necessarily follows, in order to give 
a complete receiver. The size of such a 
receiver is envisaged as being 19in x 
8|in front panel, with a depth of lliin. 

Before proceeding further, we 
would issue a word of warning. A 
set like this is, of necessity, a rela¬ 
tively complex device. The design 
is intended for those who have at 
least some experience of communi¬ 
cation receivers, and perhaps some 
TV experience as well. The availa¬ 
bility of, and experience with, suit¬ 
able test equipment is also assumed. 
For this reason we feel that it 
would be a most unwise project 
for the beginner. 

The actual unit shown in the photo¬ 
graphs and which we are about to de¬ 
scribe, was built by Bruce Glassop, 
VK2BG, on instructions and from de- 

28 

M i&r- V ‘ 


tails supplied by the writer. This assis¬ 
tance and co-operation has proved most 
valuable. The time saved has allowed 
the writer to undertake a second pro¬ 
ject, involving a complete receiver with 
the same front end, and permitted a 
good deal of valuable cross checking 
of the behaviour of the two units. 

Turning to the circuit details, the first 
stage is a radio frequency amplifier with 
a type 6EH7 frame gride valve. The grid 
circuit is tuned and five switched coils 
are used to cover the full frequency 
range. A shorting plate on the back of 
one switch wafer shorts out all but the 
coil in use. This prevents any absorp¬ 
tion effects which could be troublesome. 
The coils are tapped to give a low im¬ 
pedance, unbalanced input. 

Rather than control the gain of the 
RF valve, by effectively varying the 
bias, an aerial attenuator is preferred. 
The plate load is aperiodic. A low value 
of resistor, 2.2K, is used here. 

The first mixer uses a 12AT7 in a 
rather unusual configuration. This par¬ 
ticular circuit gives low noise, high con¬ 
version gain and good isolation between 
the input signal and oscillator. A high 
gain pentode was also tried in the 
original developmental model and there 
appears little to choose between them. 

Following the first mixer, is a band¬ 
pass filter on 40 Me, with a band-width 
of 1.3 Me. The filter comprises four 
transformers, with eight tuned circuits. 
The general approach is somewhat un¬ 
conventional on at least two points. 
Three ferrite slugs are used on each 
transformer, instead of the usual two. 
One slug is fixed midway between the 
two windings and thus contributes to 
the coupling, whilst the other two are 
used for adjustment in the usual way. 

The original idea was to use capaci¬ 
tive top coupling between the trans¬ 
formers. This was tried and did work 
out but it presented a number of prob¬ 
lems. The amount of capacity required 
was less than 1 pF and so was critical 
to adjust. In order to avoid this, other 
ways out were investigated. The rather 


unconventional idea of using top resis¬ 
tive coupling proved to be at least one 
answer and it has been adopted. This 
method results in much less insertion 
loss than the top coupling method and 
is not critical to adjust. 

A type 6EJ7 frame grid valve is used 
for the second mixer. Originally, we 
tried a 12AT7 as for the other mixers. 
However, this proved to be unsatisfac¬ 
tory. The two input frequencies were 
too close together and instability was 
the result. In its place we have sub¬ 
stituted a 6EJ7 which does the job in a 
very satisfactory manner. 

CRYSTAL HARMONICS 

The VFO, which is, in fact, the 
“megacycles” selector, is a Hartley elec¬ 
tron coupled oscillator. The valve we 
used is a 6AM6, but any similar type 
should suit. One output, which feeds 
the first mixer, is taken from the top of 
the tuned coil. The other output, which 
feeds the third mixer, is taken from the 
plate. This helps to provide isolation 
between the first and third mixers. 

The 1 Me crystal, in the triode section 
of a 6BL8, makes use of a modified 
Colpitts oscillator. The 1 Me signal, in 
turn, drives the pentode section of the 
6BL8, so arranged to generate a series 
of harmonics. The plate circuit is 
resonated at 32 Me. 

As interest only runs to harmonics up 
to 32 Me, and, indeed, would cause 
trouble particularly around 40 Me, a 
low pass filter with cut-off at 32 Me 
follows the harmonic generator. The 
harmonics thus passed, emerge at the 
input to the third mixer. 

A 12AT7 is used for the third mixer, 
as in the first mixer position. A pentode 
mixer would hardly be satisfactory, as 
it is necessary to provide as much 
isolation as possible to prevent the 1 Me 
harmonics from breaking through, via 
the VFO, and on to the first mixer. 

The Circuit: 

On the opposite page is the 
complete circuit for the 
"Deltahet" Front End. To 
facilitate following it 
through, reference could 
be made to the block 
diagram on page 43 of our 
May issue. 
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MODEL 0023 


NOW! Totally New 


CHANNEL MASTER 

Telstar 


pours in the 
power 
like never 
before... 

1, 2, 3 OR 4 SETS 


BRINGS THE PICTURE IN OUT OF THE SNOW 



NEW ZEALAND: Channel Master 
(N.Z.) Ltd., Auckland. 896-105. 
SINGAPORE: Ferris Industries 

(Malaysia) Ltd., 60-355. 

30 


“Telstar” is a transistorised “direct - on - aerial” 
booster amplifier featuring high gain, low noise 
figure, optional signal splitting and built - in 
lightning protection. 


“Telstar,” mounted on a “Crossfire” aerial with 
Rotator, completes the most powerful array avail¬ 
able in the world today. 


Two models available, 32V D.C. or 240V A.C. 


CHANNEL MASTER 


% 


A DIVISION OF FERRIS INDUSTRIES LTD. 


SYDNEY: 93-0221. MELBOURNE: 42-3141. BRISBANE: 
56-0102. NEWCASTLE: 61-5071. WOLLONGONG: B1922. CAN¬ 
BERRA: 4-0325. ORANGE: 5010. WAGGA: 3011. TOWNSVILLE: 
3444. ROCKHAMPTON: 4041. S.A.': Woollard and Crabbe Ltd., 
51-4713. W.A.: Tedco Pty. Ltd., 28-4921. TAS.: W. and G. Genders 
Pty. Ltd., Hobart, Launceston, Burnie, Devonport. 
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1 Me CRYSTAL OSCILLATOR 
& HARMONIC GENERATORk 


[40 Mel 

Snd.-pas 

FILTER! 


AMPLIFIER 
& FILTER 


Following the third mixer is a two- 
stage amplifier and band-pass filter on 
37.5 Me and approximatsely 300 Kc 
wide. Two type 6EJ7 frame gride valves 
are used and the 37.5 Me signal be¬ 
comes the injection which is fed to 
grid No. 1 of the second mixer. 

At the output of the second mixer 
appear signals in the range 2 to 3 Me. 
This is fed to the tunable IF. where 
the required signal is selected. The 
circuit shows a radio frequency choke 
in the plate, with a 220 pF capacitor 
for DC blocking. 

A shielded or coaxial lead is used to 
feed the signals into the aerial terminal 
of the receiver, which is being used as 
the tunable IF. Although there is some 
mismatch, it works quite satisfactorily. 
In a complete receiver, a more efficient 
method would be adopted. 

Perhaps a closer look at the various 
components of each stage would be in 
order. Care has been taken to ensure 
that the only components used are those 
which are readily available on the Aus¬ 
tralian market. 

The aerial attenuator calls for a little 
comment. A two-pole, five-position 
switch is required. The resistors, which 
should be carbon types, may be wired 
directly to the switch in a kind of “ring” 
arrangement. No shielding has been 
used, which means that there is no 
possibility of calibration. However, in 
this simple form, the attenuator gives 
adequate control under practically all 
conditions, l eads from the aerial input 
and from the attenuator to the band 
switch should be run in light coaxial 
cable. 

The five switched coils used in the RF 
amplifier grid circuit cover the range 
from below 1 Me to 30 Me. All but 
the low frequency, or band 1 coil, are 
wound on lin dia polystyrene formers. 
The formers for bands 2 and 3 are plain, 
but the two for bands 4 and 5 are pre- 


The top yiew is clearly labelled to 
show the general layout and may 
he easily correlated with the cir¬ 
cuit, The VFO capacitor in the 
photograph is a 70 pF, whieh has 
since been changed to a 150 pF, 
single spaced , 


grooved at 16 TPI. The coil for band 
1 is wound on a ferrite toroid, Uin OD. 

A three-pole six-position switch is 
necessary to do the coil-switching oper¬ 
ations. As it is necessary to short out 
certain coils when not in use, to avoid 
absorption effects which can be quite 
disastrous to performance, an extra 
single-pole six-position section may be 
used on the main switch and the short¬ 
ing arranged as shown in the seoarate 
diagram of figure 1. Alternatively, the 
more refined method is to use a wafer 
with a shorting plate on the back. This 
shorts out all coils not in use. 

As shown also in fig. 1, it is possible 
to provide a switch position where all 
coils are out of circuit, so making the 
RF amplifier aperiodic or wide banded. 
While not essential by any means, this 
facility can be quite useful at times. It 
is possible to listen to lower frequency 
signals than those provided for by the 
tuned circuits. Better still, for those 
interested, a low frequency set of coils 
may be used outboard, and fed into the 
aerial socket. 

If this extra facility is not required, 
then a five-position switch will be need- 
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ed instead of the six-position one. 
The choice of shorting plate or the 
simpler approach is a matter of per¬ 
sonal preference or availability. 

It will be noticed that on bands 
3, 4 and 5, fixed capacitors are switched 
in series with the tuning capacitor. This 
is done to restrict the coverage of the 
higher frequency bands and so provide 
a better L/C ratio. The lower frequency 
bands are able to tolerate a higher value 
of C and by this means, a minimum 
number of coils are used to cover the 
full range. 

The series capacitors used on the unit 
in the photographs are mica types. 
These are quite in order but ceramic or 
plastic types are smaller and easier to 
wire into the available space on the 
switch. 

A 470K resistor is wired as a grid 
leak into the grid of the RF Amplifier. 
When the receiver is used with a trans¬ 
mitter, the grid leak will prevent excess¬ 
ive grid current in the event of RF 
being fed down the aerial lead. The 
valve in this position, a 6EH7, having a 
relatively long grid base, helps to reduce 
the possibility of cross modulation from 
strong adjacent signals. 

The plate of the RF Amplifier is 
capacitively coupled to the grid of the 
first mixer, which is also fitted with a 
470K grid leak. The two plates of the 


mixer are fed from a voltage divider 
such that the plate of the first half gets 
the full 150 volts and the plate of the 
second half is reduced to 50 volts. This 
ratio is necessary for the correct opera¬ 
tion of this type of mixer. 

The transformers for the 40 Me band¬ 
pass filter are wound on either 7 or 8mm 
formers and shielded with Iin square 
cans as used for TV IF strips. These 
cans and formers are readily available 
and as mentioned before, three slugs are 
used on each transformer. Ferrite slugs, 
suitable for use cn 40 Me should be 
used. The capacitors across the windings 
must be stable and ceramic NPO’s or 
similar, are recommended. 

Following the band-pass filter, is the 
second mixer with a 1M resistor in the 
grid circuit. Injection from the 37.5 Me 
amplifier is fed to the control grid via 
the 3.3 pF capacitor. A 100K resistor 
in the screen feed protects the valve 
against the excessive dissipation in the 
event of injection failure. The plate load 
is a 2.5 mH RF choke and the output 
is taken via a 220 pF blocking capacitor, 
to the input of the tunable IF. 

In cases where transmitting amateurs 
may be using this unit, it may not be 
necessary to provide any muting within 
the unit itself. Although we have not 
actually tried it yet under such condi¬ 
tions, the grid leaks in the three sue- 
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vm 

COMPLETE h RANGE OF 


FIRST 



VOLTAGE DOUBLER 



Send for a 
Ferguson 
Catalogue 
containing 25 
pages of 

POWER, OUTPUT, 
TRANSISTOR, CHOKE 
APPLICATIONS AND 
COMPLETE KITSET 
GUIDES 


VOLTAGE DOUBLING TRANSFORMERS 


TYPE NO. 


PVD100 


PVD101 


PVD102 


PVD103 


PVD104 


PVD105 


PVDT06 


PVD111 


PVD107 


Available upon request 
from:— 




PVD108 


PVD109 


PVD110 


PRIMARY 

VOLTS 

AC M.T. 

DC OUTPUT* 

VOLTS 

VOLTS 

mA 

2S0 
TAP 240 
" 230 

120 
TAP no 
" 100 

310 

OR 285 
" 260 

80 

250 
TAP 240 
" 230 

145 

TAP 135 
" 125 

380 

OR 355 
" 330 

80 

250 
TAP 240 
" 230 

120 

TAP 110 
" 100 

310 

OR 285 
" 260 

100 

250 
TAP 240 
" 230 

150 

TAP 140 
" 130 

380 

OR 355 
" 330 

100 

250 
TAP 240 
" 230 

120 

TAP no 
" 100 

310 

OR 285 
" 260 

125 

250 
TAP 240 
" 230 

TAP 146 
" 136 

126 

380 

OR 355 
" 330 

125 

250 
TAP 240 
" 230 

172 

TAP 162 
" 152 

450 

OR 425 
" 400 

125 

250 
TAP 240 
" 230 

124 

TAP 114 
" 104 

310 

OR 285 
" 260 

150 

250 
TAP 240 
" 230 

146 

TAP 136 
" 126 

380 

OR 335 
" 330 

iso ; 

250 
TAP 240 
" 230 

173 

TAP 163 
" 153 

450 

OR 425 
" 400 

iso ; 

250 
TAP 240 
" 230 

146 

TAP 136 
" 126 

380 

OR 355 
" 330 

.so ; 

250 
TAP 240 
" 230 

193 

TAP 183 
" 173 

500 

OR 475 
" 450 

200 J 





L.T. 

SECONDARIES 


5.3V-3A C.T. 


S.3V-4A C.T. 


5.3V-4A C.T. 


S.3V-5A C.T. 


S.3V-3A C.T. 
5-3V-3A 


6.3V-3A CT. 
6.3V-3A 


6.3V-3A C.T. 
6.3V-3A 


6.3V-3A C.T. 
S.3V-3A C.T. 


* Voltages are for 2 x 100 MFD capacitators using 2 silicon diodes. 

FERGUSON TRANSFORMERS PTY. LTD. 


331 HIGH STREET, CHATSWOOD, N.S.W. — 40-0261 

MELBOURNE: A. H. Nicholls & Co.. 

22 Elizabeth St., East Bentleigh. XU4252 

ADELAIDE: Wm. T. Matthew. 

95 Grenfell St.. 8-7021 


BRISBANE: Keith Percy & Co. Pty. Ltd., 

Waterloo St., Newstead. 2-1757 


PERTH: Athol M. Hill. 

Durham House, 842 Hay St., 21-7861 


PLEASE SEND A FERGVSON 
CATALOGUE TO :— 


RTVH-7 
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cessive stages may develop sufficient self¬ 
bias to cut the front end off during 
transmission. It is assumed that some 
kind of aerial change-over switching 
would be used. 

The coil in the V.F.O. is wound “on 
air.'* As the coil is quite small, this 
can be done easily by using a fairly 
heavy gauge of wire, 18 gauge enamelled 
or tinned copper being suitable. It could 
have been wound on a slug tuned former 
which would make final inductance ad¬ 
justment easier but the self-supporting 
coil can be easily adjusted by “knifing.” 
(The turns of the coil compressed or ex¬ 
panded, thus altering the inductance.) 

The 47 pF capacitor may be a ceramic 
NPO or a silver mica. The 30 pF trim¬ 
mer may be any good quality type, the 
Philips concentric trimmer perhaps 
being the easiest to procure. The vari¬ 
able capacitor should be of good quality 
also and preferably have a law which 
spreads the “megacycles” calibrations as 
evenly as possible over the scale. The 
Roblan which we used cramps the scale 
a little on the low frequency end. To 
reduce this effect, we connected a 150 pF 
fixed capacitor in series with it. 

The crystal oscillator requirements 
regarding fixed and trimming capacitors 
are the same as for the V.F.O. The 500 
uH RF choke in the plate circuit is a 
standard line. The 1 Me crystal used in 
this unit is an old type made by A.W.A. 
The corresponding crystal in the front 
end of the complete receiver is type 
R90-C, currently being made by A.W.A. 

The pentode section or harmonic 
generator does not call for any particu¬ 
lar comment. The coil in the plate circuit 
is wound on the same type of former as 
used for the 40 Me filter. 

The coils for the low pass filter which 
follows are slug tuned and wound on 
the same type of former. The capacitors 
may be ceramic NPO or silver mica. 
The IK resistor performs the dual role 
of termination for the low pass filter 
and DC return for the grid of the third 
mixer. Comments for the first mixer are 
also applicable to the third mixer. 

The 37.5 Me Filter-Amplifier which 
follows is fairly straightforward. The 
three transformers, which are slightly 
overcoupled, are wound on the same 
type of formers as used on the 40 Me 
band-pass filter. The 47 pF capacitors 
across the transformer windings should 
be ceramic NPO or styroseals. The same 
types will also suffice for the by-pass 
capacitors. The resistors are i watt car¬ 
bon, unless otherwise specified. 

RECENT DEVELOPMENTS 

Before leaving this section, a word 
about the transformers would be in or¬ 
der. At one stage, we wired some 47 
pF disc ceramic capacitors across each 
winding. The capacitors were mounted 
on the coil base, such that they were 
vertical and parallel. During the pro¬ 
cess of determining the spacing required 
between the two windings to obtain the 
correct band width, it was noted that 
varying the spacing made little differ¬ 
ence to an over-coupled condition. 

Investigations revealed that there was 
sufficient top coupling between the capa¬ 
citors themselves, to over-couple the 
coils. The remedy was obvious; the 
capacitors had to be moved! In point of 
fact, we mounted the capacitors outside 
and used Styroseals, as they are smaller 
and fit in better. Most types may be 
used provided this coupling is avoided. 
It is possible to mount Styroseals inside 
the cans with some 7mm formers pro¬ 


vided the outside foil is connected to 
the “earthy” side. 

As may be imagined, development has 
continued since the first unit was fin¬ 
ished. In fact, almost every section has 
been improved, simplified, or both. This 
applies more particularly to the RF 
stage, crystal oscillator-harmonic gene¬ 
rator, and the 40 Me band-pass filter. 
The net result is that the performance 
generally is superior to the original. 

The original RF stage was quite con¬ 
ventional. A 6ES8 valve in the cascode 
configuration had its grid tuned, with 
another tuned circuit between the plate 
and first mixer. This arrangement neces¬ 
sitated a 2-gang tuning capacitor along 
with rather awkward band switching. 
Two coils were needed for each band 
and space was at a premium. 

In addition to these points, perhaps 
the most serious problem was that of 
varying gain, with frequency, of the 
RF stage. The gain changed from band 
to band and from one end of each band 
to the other. This effect is mainly due 
to the change in dynamic resistance 
of the tuned circuit. The load into which 
the RF valve is working varies and so 
does the amplification with it. 

As the RF stage is the only one where 
the gain is frequency conscious, it stands 
to reason that if this problem could be 


PARTS LIST 

1 Chassis 11-jin x 7jin x 2jin 
complete with partitions, switch 
and base brackets. 

1 Front Panel 8in x 8iin. 

1 Base Plate 11£in x 8in. 

1 Dial (see text). 

2 Sprocket Wheels, lin dia. (see 
text). 

1 12in length (approx.) Sprocket 
Chain. 

1 Single gang Capacitor, 415 pf. 

1 Single gang Capacitor, 150 pf 
(see text). 

1 Rotary Switch, 2-pole 5-position. 

1 Rotary Switch, 1 wafer 2-pole 
6-position, 1 wafer 1-pob 
6-position with shorting plate 
(see text). 

2 jin dia. Polystyrene Coil Formers 
(plain). 

2 lin dia. Polystyrene Coil Formers 
(pre-grooved 16 TPI). 

1 Ferrite Toroid Coil Former, 1-jin 
OD, Q1 material. 

6 9-pin Valve Sockets. 

1 9-pin Valve Socket with Shield. 

1 7-pin Valve Socket with Shield. 

1 1000 Kc Crystal, type R90-C or 
similar. 

1 Socket to suit crystal. 

1 Metal Shield for crystal (see text). 

7 7mm or 8mm slug tuned formers 
in cans (see text). 

4 7mm slug tuned formers (see 
text). f 

1 Coaxial Socket. 

1 2.5 mH RF Choke. 

1 500 uH RF Choke. 

2 3-30 pf Air Trimmers. 

1 Extension Shaft. 

1 -jin Bush. 

Tagstrips; 1 2-tag; 5 3-tag; 1 5-tag. 

Hookup wire, coax, cable, screws, 

nuts, solder, etc. 

VALVES 
1 6EH7/EF183 

3 6EJ7/EF184 

Continued overleaf 


overcome, then the gain of the whole 
receiver could be made independent of 
frequency. This is a most desirable fea¬ 
ture and more particularly where it is 
desired to calibrate an “S” meter. 

By eliminating altogether the tuned 
circuit in the plate of the RF stage and 
making it aperiodic, many problems can 
be solved or considerably reduced. The 
coil requirement is halved and switch¬ 
ing is simplified. This means that no 
trimmers are required and the need for 
tracking is avoided. The important point 
is that when a tuned circuit is used 
in the plate, the dynamic resistance 
varies widely over the various ranges, 
with consquent variations in gain. If the 
plate can be made to work into a load 
which is not frequency conscious, then 
the problem of the varying load due to 
dynamic resistance change can be 
avoided. 

RF PLATE LOAD 

If a valve with a very high mutual 
conductance is used and worked into a 
low resistive load, a much more uni¬ 
form gain is obtained over the full 
frequency range. A value of 2,200 
ohms was found to be satisfactory. This 
is a compromise, of course. A low 
value of load is necessary in order to 
reduce capacity shunting effects at the 
higher frequencies. Naturally, a much 
lower overall gain is obtained, but it 
is adequate for the purpose. 

It may be argued that with only 
one tuned circuit in the RF stage, there 
will not be sufficient pre-selection with 
consequent image and IF breakthrough 
troubles. Provided use is made of fairly 
high “Q” coils in the grid circuit, no 
ill effects should be experienced and 
this has proved to be so in practice. 

The RF Amplifier is not controlled 
from the AGO line. From the point of 
view of signal to noise ratio, particularly 
at the higher frequencies, this approach 
makes for improved performance at low 
signal levels. Where necessary, the 
aerial attenuator can be used to advan¬ 
tage to avoid any cross modulation, etc., 
from strong adjacent signals. 

The crystal oscillator and harmonic 
generator circuitry have been changed 
quite a bit, when compared with the 
original version. The oscillator plate 
load was a 15K resistor, which has 
been replaced by the 500 uH RF choke, 
shunted by an 18K resistor. This 


BANDWIDTHS 
6 db down 
2.1 - 2.2 
2.3 - 2.4 
2.5 - 2.6 
2.7 - 2.8 
K/cs. 

ASPECT RATIO 
2 : 1 


— KOKUSA! — 
MECHANICAL FILTERS 

WAGNER INDUSTRIES P/L. 

I Shirlow St., Marrickvill© 

LA 7025 LA 8270 

And All Wholesalers. 
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NEW ATTRACTIVE 

CRYSTAL MICROPHONE 
TYPE 26XA 

• Hand use by removal of stand adaptor 

9 Two-tone attractive case with 9 feet of cable 

• High output Crystal Element protected against 
ingress of moisture 

• Manufactured to suit Australian climatic con¬ 
ditions 

• Excellent Tonal Response. Ideal for Tape 
Recorders, Paging, etc. 



PRICE £1/1/10 

Plus Sales Tax 2/4 



TELECOMPONENTS 


PROVIDING A UNIQUE ASSORTMENT OF PRODUCTS AND SERVICES TO 
INDUSTRY AND RESEARCH ESTABLISHMENTS, RANGING FROM SIMPLE 
INDUCTORS TO HEAVY CURRENT CARRYING TUNED CIRCUITS. 

With flexibility as the guiding policy, the staff of Telecomponents has enjoyed 
tackling the design and winding problems of a broad cross section of manu¬ 
facturing and servicing industries. 


Part of the range of Stopper Circuits developed as a 
joint project with Email engineers to carry 50 cps mains 
voltages at up to 200 Amperes, while presenting a high 
impedance to low-level audio frequency pulses used for 
remote switching of off-peak equipment. A wide range 
of Stopper Circuits and Chokes has been produced by 
Telecomponents over the past two years. 



TELECOMPONENTS PTY. LTD 

COIL AND TRANSFORMER WINDERS TO INDUSTRY 

(A Division of Ferris Industries Limited) 


STOCKED BY: FERRIS BROS. PTY. LIMITED: Sydney: 93-0221. Melbourne: 42-3141. Brisbane: 56-0102. 

Newcastle: 61-5071. Wollongong: 2-1922. Canberra: 4-0325. * ~ . 

Rockhampton: 4041. 


Orange: 5010. Wagga: 3011. Townsville: 3444. 


5XKEJFX: Universal Car Radios, 35-4356 and 74-2525. AnnandaJe Wholesalers Pty. Ltd., 56-5446. Electronic Parts Pty. Ltd., 
56-0425. Standard Components Pty. Ltd., 68-3254. General Accessories Pty. Ltd., 69-4701. NEWCASTLE: Martin de Launay Pty. 
Limited, 2-4741. WOLLONGONG: Martin de Launay Pty. Limited, 2-6C20. MELBOURNE: TV Replacements, 34-1225; Radio 
Parts Pty. Ltd., 30-1251. W.A.: Tedco Pty. Ltd., 28-4921. S.A.: Woollard & Crabbe Ltd., 51-4713. TASMANIA: W. & G. 

Genders Pty. Ltd., Launceston, Devonport, Hobart and Burnie. 
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resulted in much higher output, to give 
sufficient drive to the harmonic genera¬ 
tor. 

The output of the oscillator originally 
was fed through a saw-tooth generator 
and then on to the harmonic amplifier. 
The saw-tooth generator has ben dis¬ 
pensed with and replaced with a simple 
short time-constant coupling into the 

harmonic generator. The plate load of 
the harmonic generator was a 2.5 mH 
RF choke. This has been placed with 
the tuned circuit, peaked on 32 Me. 
All this has led to a fairly constant 
level of harmonic output over the 

required range. 

Our original prototype unit had a 
band-pass filter on 40 Me, consisting of 
two 6BZ6 type valves controlled from 
the AGC line. Four coupling trans¬ 
formers were also used. One each 

between the first mixer and each of the 
two 6BZ6*s, with two transformers 

back-to-back, into the second mixer. 

The transformers were designed along 
similar lines to those used in TV IF 
strips and were stagger tuned to give 
the desired pass band. This arrangement 
was very satisfactory and was fairly easy 
to adjust. However, it was considered 
that the two valves were serving no real 
purpose and it was decided to dispense 
with them if possible. The new filter 
is the outcome of this line of thought. 

Originally, the mechanical construction 
and electrical layout presented many 
problems. It was realised that the layout 
and mechanical approach must be such 
that unwanted breakthrough from the 
1 Me harmonics and other spurious 
responses would be reduced to a 
minimum. 

The first unit to be constructed was 
rather elaborate from the mechanical 
point of view. In order to provide the 
best possible shielding between sections, 
the chassis consisted of five sub-chassis, 
bolted together. In addition to the five 
sub-chassis, the crystal oscillator and 
harmonic generator had its own box 
built in. 

SIMPLIFIED METALWORK 

Feed-through capacitors were also 
used to advantage in filament and HT 
lines. It was also found necessary to 
use additional by-passing in many in¬ 
stances to combat the 1 Me harmonics 
breakthrough. In point of fact, these 
measures, although not 100%, reduced 
these signals to a level where they were 
of little consequence. 

When it came to the point of describ¬ 
ing a unit suitable for construction by 
readers, it was decided that the problems 
of constructing several sub-chassis with 
such precision that they would all fit 
neatly together were far too great. In¬ 
deed, the resources of a machine shop 
were really necessary. 

As an alternative, one main chassis 
was envisaged, with suitable partitions to 
perform the function of screening be¬ 
tween vital sections. To be sure, the 
screening would not be as effective and 
breakthrough of harmonics could be 
more or less expected. However, in the 
interest of bringing constructional prob¬ 
lems down to a realistic level, it was 
considered a reasonable price to pay. 

It is not often that it would be neces¬ 
sary to listen right on a lower megacycle 
point. This need usually arises when 
it is desired to listen to a standard fre¬ 
quency station, such as WWV on 5, 10, 
15 or 20 Me. It is possible to listen to 
all of these, including that on 5 Me. 

Subsequently, a front end unit was 
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PARTS LIST — Cont. 

2 12AT7/ECC81 
7 68L8ECF80 
1 6AM6/EF91 

RESISTORS MW unless specified) 


3 

100 

ohm 

1 

10K 

7 

150 

ohm 

2 

15K 

2 

180 

ohm 

1 

18K 

3 

390 

ohm 

2 

22K 

9 

470 

ohm 

1 

33K 

3 

IK 


1 

47K 

1 

2.2K 

6 

100K 

2 

4.7 K 

1 wott 

2 

470K 

2 

10K 

2 wott 

1 

1M 


CAPACITORS 
2 2.2 pf NPO Ceramic 

1 3.3 pf NPO Ceramic 

2 4.7 pf NPO Ceramic 

2 8.2 pf NPO Ceramic 

3 70 pf NPO Ceramic 

6 72 pf NPO Ceramic 

7 39 pf NPO Ceramic 
7 47 pf NPO Ceramic 

5 47 pf Plastic 

1 720 pf Ceramic or Plastic 
1 7 50 pf Ceramic or Plastic 

6 220 pf Ceramic or Plastie 

1 820 pf Ceramic or Plastic 

7 .007 mf Ceramic or Plastic 

2 .0072 mf Ceramic or Plastic 

1 .0047 mf Ceramic or Plastic 
7 .07 mf Ceramic or Plastic 

7 .01 mf Mica 

3 .7mf 25V Ceramic 

2 .7 mf Paper 

8 .007 mf Ceramic feed through 


built with the mechanical simplifications 
as outlined. The general layout is 
exactly the same as the original. As 
the box around the crystal oscillator and 
harmonic generator is not used, it is 
necessary to shield the valve and, more 
particularly, to put a small shield box 
over the crystal. This may be made up 
from a piece of light gauge metal and 
should be securely connected to the 
chassis. 

In actual practice, the results have 
turned out to be quite satisfactory. There 
is evidence that the breakthrough is at 
a higher level but this is not much of 
an inconvenience under normal listening 
conditions. The lower order harmonics 
are in evidence but decrease rapidly 
higher up. 

Our chassis was made of 16 gauge 
aluminium, with aluminium partitions. 
Although aluminium is satisfactory and 
much easier to work, its use is not parti¬ 
cularly recommended. Although not 
very likely in this climate, it is possible 
that earthing troubles could develop in 
the future. A better choice would be 
steel, cadmium plated and passivated. 
Whatever material is used, it is most im¬ 
portant that the partitions should be the 
same. Do not use plain brass screws on 
aluminium. Cadmium plated steel screws 
are to be preferred. 

The partitions should be a good fit, 
making intimate contact at all points on 
the chassis and between each other. 
This is necessary to make the shielding 
between sections as effective as possible. 
The partitions should also be such that 
they make contact with the base plate 
when it is screwed into position. This 


WHEN NOTHING CAN BE LEFT TO CHANCE 

SOLDERING TOOLS 

A wide range of precision made soldering 
tools and equipment, designed and developed 
to ensure the fastest and most efficient sold¬ 
ering of standard and miniaturised radio and 
electronic equipment. 

Approved Mains Voltage Tools: 

• No Transformer required. 

AH models supplied for all volute ranges from 6/7V. 

230/250V. 

• Instant CORRECT Temperature. 

• Light weight, perfect balance. 

• Low Loading. 

• Long Life. 

Made in Australia by: 

ADCOLA PRODUCTS PTY. LID. 

673 Whitahorsa Road, Mont Albort, Vk. Tel. •• 4351 

N.S.W.: Jocoby Mitchell & Co. Wy. ltd. Tel.: 61 S411 
Old.: T. H. Merlin Ply. Ltd. Teh.: 2 1785-6-7. 

W.A.: C. L Sedunery & Company Tel.:21 2126. 



Illustrated: L64 3/1 bin Bit 

Modal in L700 Protactive Shiald 
Fittad with Accassofies. 


and all principal radio parts supply houses 
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Rola's famous Model 8MX, a true Ipw-cost, wide range 
loudspeaker represents the best "sound-per-pound" value 
in Australia. Engineered specially to meet the require¬ 
ments of both the manufacturer and the home builder of 
wide range and stereophonic sound equipment it has 
proved one of the most popular loudspeakers Rola has 
produced in recent years. 


To appreciate the reason for this it is necessary only to 
briefly review some of its characteristics. First, it has a 
high-powered —- 36,800 lines — magnetic system which 
results in a power handling capacity of 10 watts and is 
largely responsible for the loudspeaker's excellent tran¬ 
sient response which in turn gives the "clean" sound 
for which the 8MX is noted. 


1.8 cubic feet enclosure — an important thing in a stereo 
system. 

You be the judge. Have your dealer demonstrate the 
Rola 8MX with either monaural or stereo amplifiers. You 
will find it will outperform any loudspeaker in its price 
class. And when you purchase your 8MX be sure to get 
a copy of Rola's Loudspeaker Enclosures booklet which 
gives full information on a simple to build enclosure 
which will ensure that your 8MX gives the truly remark¬ 
able performance of which it is capable. 


Then consider its frequency response. Though in Rola's 
conservative method of rating this is specified as 60 to 
10,000 c.p.s., when the 8MX is used in a properly de¬ 
signed enclosure, it smoothly covers from 30 c.p.s. to 
the upper threshold of audibility. Also, remember that 
the 8MX has a 15 ohm voice coil impedance so can be 
used with any standard amplifier. Finally, remember the 
8MX gives its stated performance when used in a tiny 


DISTRIBUTED BY 

NEW SOUTH WALES: (general Accessories Pty. Ltd., Lawrence & Hanson Electrical Pty. Ltd., Martin de Launay Pty. Ltd. 
VICTORIA: General Accessories Pty. Ltd., Howard Electrical & Radio Co., Radio Parts Pty. Ltd. SOUTH AUSTRALIA: 
General Accessories Pty. Ltd., A. G. Healing Ltd. QUEENSLAND: A. E. Harrold Pty. Ltd., The Lawrence & Hanson 
Electrical Co. (Old.) Ltd. WESTERN AUSTRALIA: Atkins (W.A.) Ltd., Carlyle & Co. (1959) Pty. Ltd. TASMANIA: 

W. & G. Genders Pty. Ltd., Homecrafts (Tas.) Pty. Ltd. 


ROLA SPECIAL PRODUCTS PTY. LTD 
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also is an important part of the shielding 
process. 

If the chassis corners are not welded 
it is desirable, although not essential, to 
make some brackets to be screwed into 
each corner for strength and stability. 
Each corner should also be provided 
with a small right-angle bracket, drilled 
and tapped to provide a means of secur¬ 
ing the base plate. These brackets can 
be seen in the photograph. Similarly, 
it is desirable to provide a fifth bracket 
near the centre coil of the 32 Me low 
pass filter. The base plate is made more 
effective as a shield if this is done. 

RF SOCKET 

Since making this unit, it has been 
found desirable to move the RF Valve 
socket away from the switch by about 
fin. This will make more space for the 
coils and wiring. All other components 
will remain more or less in the same 
positions. It was also found desirable 
to fit a shield partition from the RF 
Valve socket to the corner. This helped 
to reduce breakthrough signals on the 
Band 4 coil range. A good earth con¬ 
nection must be made to the shield at 
about lin from the socket and again at 
the far end. We used a piece of tinplate 
as it is easy to work and solder. 

The dial we used for the VFO is one 
from a piece of disposals equipment. 
It is a planetary drive and is ideal for 
the purpose. A suitable commercial 
dial is available and is distributed by 
Messrs Watkin Wynne. This dial also 
has a planetary drive and the most suit¬ 
able size is the 70mm one, which is the 
largest available. 

The scale is marked 0-100, as received 
over the counter. This would necessi¬ 
tate a logging list or graph to be used 
in conjunction with the dial. Provided 
that the user does not make frequent 
and varied excursions across the dial, 
or if he has a good memory, then this 
arrangement would be quite satisfactory. 

Should this not be in accordance with 
the constructor’s ideas, then the original 
scale may be painted over the calibra¬ 
tions or otherwise removed. The dial 
may be re-calibrated in terms of “mega¬ 
cycles,” in accordance with the align¬ 
ment which will be described later. 
On the other hand, Watkin Wynne have 
agreed to make available blank scales 
in native brass linish, which may be 
calibrated according to the constructor’s 
ideas. A small extra charge will be 
made for this service. 

FERRITE TOROID 

The band I RF coil, which we chose 
to wind on a ferrite toroid, is tucked 
away in the corner by the Aerial Attenu¬ 
ator. Long leads are needed but this 
is no problem at the low frequencies 
involved. The ring is held in position 
by two pieces of bakelite strip, one 
on either side. 

The strips measure about lin x Hin, 
with a hole in the centre of each. A 
long screw is passed through a hole 
in the chassis and the ring is clamped 
in between the two strips, with three 
nuts to stabilise the assembly. 

If it is preferred, we can see no 
reason why a conventional coil should 
not to be used instead of the ferrite ring. 
This would be a less expensive 
approach perhaps, but the choice is up 
to the builder. No details are given for 
the winding of a conventional coil. 

(To be continued) 
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For the best for your money in 


STEREO EQUIPMENT, SEE 


ARROW mWOHICS 


pry i ro 


Whether it’s a Cartridge, a Tone Arm, an Amplifier or any of 
a hundred and one requirements for sound satisfaction, 
you’ll do better at Arrow. Why not prove it to yourself by 
calling to talk over your needs, and see Sydney's finest array 
of equipment. Here are a few examples of Arrow stocks. 


HARMAN KARDON STEREO RECITAL MODEL TA.224 



The finest integrated stereo amplifier tuner 
available! Costs no more than “budget” 
priced units yet offers many superior 
features! 

• Separate, friction clutched, bass and 
treble controls for each channel • Unique 
stereo blend control for exact separation 

• Special illuminated power switch • Built- 

in ie rial • TwJn 15 watt amplifiers • . / 

Separate controls for tuner and amplifier functions. £135/v 


THORENS MODEL T.D. 135 



Top performance and top quality, 
sensibly priced for the dis¬ 
criminating music lover! Excellent 
features include a single switch 
to control all four speeds and 
“on-off” positions • A variable 
speed control (-f or — 3%) 
acting on all speeds • Com¬ 
plete freedom from vibration 
and equipped with the 
brilliant BTD-124 tone- 
arm. Only £62/-/-. 


THORENS MODEL T.D. 121 TURNTABLE 




This newly perfected Swiss-made transcrip¬ 
tion turntable incorporates all the essential 
elements of the world famous T.D. 124 and 
its basic performance is of the same high 
quality. Supplied for 33^ operation and 
incorporating a simple adjustment for any 
speed. It’s the first choice of professionals, 
and tremendous value at £44/ 


STEREO LEVEL INDICATORS 

Designed for use with Audio equipment for 
indicating output level. Comprised of two 
separate meters reading side by side on one 
scale. Built-in calibration and sensitivity 
adjustment. Frequency response 20-20,000 
cycles. Two models . . . ST-A or ST-B as 
illustrated (for panel mounting). £6/-/-. 


mOW ELECTRONICS 


PT V / J U 


A member 
t of the 
* AE 
Group. 


422-4 KENT STREET, SYDNEY 
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RESONANT MECHANICAL SECTION 
{6 RESONANT OlSKS) 




ONE SUPPORTING 
DISK AT EACH END 


ELECTRICAL SIGNAL 
(INPUT OR OUTPUT) 


COUPLING RODS 


MAGNETOSTRICTIVE 
DRIVING ROD 


BIAS MAGNET 


TRANSDUCER 

COIL 


ELECTRICAL SIGNAL 
(INPUT OR OUTPUT) 


Figure 1. Illustrating the elements of a typical magnetostrictive 
transducer mechanical filter . (From Collins' "SSB Handbook"). 

MECHANICAL 

FILTERS 

By Keith Jeffcoat 


With the growing popularity of SSB as a mode of transmission many 
amateurs are looxing toward the possibilities of fitting a mechanical 
filter to, and in other ways modernising, their existing receivers for this 
mode. In this article we explain just what a mechanical filter is, how it 
works and how to go about fitting one to your receiver. 


I N the March and April issues of 1961 
we published articles on the subject 
of “Narrow Bandpass IF Filters.” In 
one of these articles we arrived at the 
conclusion that, for SSB reception, an 
ideal communications receiver would 
would have an IF passband with a rec¬ 
tangular or “flat” top approximately 2 
to 3Kc wide and straight sides to a 
bandwidth of 5 to 7Kc at the 60db 
down points. 

At the conclusion of this article we 
pointed out that the simplest and most 
efficient means available to procure an 
almost ideal IF bandpass characteristic 
was through the use of a mechanical 
filter. Unfortunately at that time the 
cost of suitable mechanical filters was 
somewhat high and we, in common 
with many others, were forced to con¬ 
sider alternative, though less efficient, 
methods. 

Since that time several makes of 
relatively inexpensive filters have become 
available in this country and the prac¬ 
tical problems of fitting one of these 
devices to an existing receiver are more 
than worthy of serious consideration. 

Before giving details of the processes 
involved in fitting a mechanical filter it 
might be as well if we first of all exam¬ 
ined the construction of some typical 
units and determined just how they 
work. 

Briefly a mechanical filter might be 
defined as follows; “a mechanically 
resonant device which receives electrical 
energy, converts it into mechanical 
vibration, then converts the mechanical 
energy back into electrical energy at the 
output.” The elements of a filter could 
be divided into four basic sections (1) an 
input transducer which converts electrical 
energy into mechanical vibration, (2) 
metal discs which are mechanically 


resonant, (3) coupling rods which couple 
the metal discs, and (4) an output trans¬ 
ducer which converts the mechanical 
oscillations back into electrical oscilla¬ 
tions. 

Although there are several makes and 
many different models of filters avail¬ 
able they fall into two basic types (a) 
those which use magnetostrictive trans¬ 
ducers, and (b) those which use electro- 
strictive transducers. We do not propose 
to enter into discussion on the relative 
merits of either system since, in terms of 
the end results achieved, the one seems 
comparable with the other. 

The diagram of Fig. 1 shows the con¬ 
struction of a typical filter with magneto¬ 
strictive transducers. 

The magnetostrictive transducer is 
based on the principle that certain 
materials will elongate or shorten when 
in the presence of a magnetic field. In 
this filter the magnetostrictive material 
forms the core of the coils which are 
coupled to the input and output circuits 
and one end of each magnetostrictive 
driving rod is coupled to a disc in the 
mechanically resonant section. 

In Fig. 2 (a, b, c) can be seen a dia¬ 
gram and photographs of an electro- 
strictive transducer mechanical filter. 

The electrostrictive transducer is based 
on the principle that certain materials, 
such as piezoelectric crystals, will com¬ 
press and expand when subjected to an 
AC voltage. This mechanical vibration 
can, by direct connection, be transferred 
to the mechanically resonant discs of the 
filter. In the particular filter illustrated, 
and in most filters of this type, the trans¬ 
ducer is a suitably cut section of the 
piezoelectric “resonant ceramic” such as 
we described in the August, 1961, issue. 

The schematic diagram of this filter 
shows that the input and output are 



The size of a typical electrostrictive 
transducer type filter can be gained 
from this photograph of one along¬ 
side a standard matchbox. The small 
metal plate in the illustration is 
mounted between the input and out¬ 
put circuits of the filter and prevents 
stray coupling between these circuits. 

conventional parallel tuned circuits which 
are electrically coupled to one side of 
the transducers. The other connection of 
the transducers is mechanically and elec¬ 
trically bonded to the mechanically 
resonant discs by soldered connections 
made directly to the single coupling rod 
used in this unit. 

The photograph. Fig. 2b, shows the 
resonant discs with their single coupling 
rod and the transducers soldered to each 
end while Fig. 2c shows the construc¬ 
tion of the complete filter with the 
mechanically resonant portion nestling 
in its foam lined, shockproof compart¬ 
ment. 

In Fig. 3 we see an electrical 
analogy of a mechanical filter. In this 
analogy the series tuned circuits LI Cl 
represent the metal discs, the coupling 
capacitors C2 represent the metal coup¬ 
ling rods and the input and output 
resistances R represent the matching 
mechanical loads. 

From this equivalent circuit it can be 
seen that the centre frequency of the 
filter is determined by the metal discs 
which represent the series resonant cir¬ 
cuit LI Cl. At the present time filters 
are being manufactured with centre fre¬ 
quencies between 50 and 600Kc. This 
does not mean that mechanical filters 
could not be produced above and below 
these limits but in practice they become 
either too bulky or economically incap¬ 
able of competing with other types of 
filters. 

Since each disc represents a resonant 


38 


kadio, Television & Hobbies, July, 1963 











































circuit, it follows that increasing the 
number of discs will increase the skirt 
selectivity of the filter. Skirt selectivity is 
specified as SHAPE FACTOR which is 
the ratio of the bandpass at 60db down 
to the bandpass at 6db down. For ex¬ 
ample, a shape factor of 2/1 would 
indicate that the bandwidth at 60db was 
twice that at 6db. The theoretical ideal 
would be 1/1, although this is virtually 
impossible in practice. However, ratios 
of 1.5 to one are practical with mech¬ 
anical filters. 

The types of filters available for 
amateur use have between 6 and 9 discs 
in them and their shape factors vary 
from 2.5/1 to 1.5/1. In terms of value 
for money those with a shape factor 
around 2/1 appear to be the best propo¬ 
sition. In view of the greater expense; 
together with only a marginal increase in 
selectivity, it is doubtful whether the 
“commercial” types of filter are worth¬ 
while in purely amateur receivers. 

Coming back to our electrical equiva¬ 
lent circuit we can see that by varying 
the value of the coupling capacitors C2 
we could vary the bandwidth of the 
filter. Since the capacitors C2 are the 
equivalent of the coupling rods it stands 
to reason that varying the size of the 
coupling rods will vary the bandwidth of 
the filter. An increase in the number or 
size of the rods will give a proportional 
increase in bandwidth. 

At the time of writing filters with 
bandwidths as low as 100 cycles and as 
wide as 50Kc are practical in the 100 
to 500Kc range of centre frequencies. 

Although it would be nice to have a 
perfectly flat top on the passband of a 
filter there are practical limitations 
which prevent this ideal being obtained. 
The ratio of minimum to maximum 
amplitude across the useful frequency 
range of the filter is called the “ripple 
amplitude” and in most filters will sel¬ 
dom exceed 6db with the most common 
figure being 2 to 3db. It can be appreci¬ 
ated that, in practice, such an order of 
ripple amplitude will cause so little dis¬ 
tortion of the signal passed through the 
filter that it is unworthy of considera¬ 
tion. 

HIGH "Q" 

The order of “Q” obtainable in 
mechanical and electro-mechanical 
resonators is extremely high and, in the 
case of those filters designed for 
amateur use, the Q of the individual 
resonant metal discs is somewhere in the 
order of 10,000. In order to achieve a 
flat topped passband with steep skirts 
the resonant frequencies of the individual 
discs in a filter are staggered across the 
desired passband width. It can be 
appreciated that to obtain the desired 
effect very close tolerances are necessary 
in the manufacturing process of the discs 
and the metal used must be of special 
alloy which is dimensionally stable with 
temperature and other conditions. 

When considering the characteristics 
of a mechanical filter it is as well to note 
that spurious responses do occur at 
places outside the desired passband of 
the unit. Most mechanically resonant de¬ 
vices will oscillate on modes other than 
their fundamental (overtone, etc.) and 
it is these spurious oscillations which 
cause the spurious responses outside the 
normal passband. 

Fortunately, however, the amplitude 
of these spurious responses and their 
position in regard to the passband is 
such that a single tuned circuit follow¬ 
ing the filter will suffice to completely 
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eliminate them for all practical purposes. 

In the graph of Fig. 4 can be seen 
the response characteristics of a typical 
mechanical filter of the electrostrictive 
transducer type. A photograph of this 
unit placed alongside a matchbox for 
comparison of size can be seen else¬ 
where in the article. The frequencies 
marked at the 20db down points on the 
graph are the suggested carrier insertion 
points for this particular unit, but more 
will be said on this later. 

Other mechanical filter characteristics 
of importance include insertion loss, 
transmission loss, transfer impedance, in¬ 
put impedance and output impedance. 


The insertion loss of a filter will be 
largely dependent on the type of trans¬ 
ducer used at the input and output of 
the unit and the bandwidth at the 6db 
down points. In this latter they are simi¬ 
lar to an LC filter where the smaller 
the bandwidth required the smaller the 
coupling capacitors become and the 
smaller is the amount of energy trans¬ 
ferred through the unit. Typical values 
of insertion loss vary between 6 and 
25db. 

The transmission loss is an indication 
of the filter loss with source and load 
impedances mismatched. The transmis¬ 
sion loss is of importance when using a 
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Fig. 2a shows the circuit of an electrostrictive transducer type 
filter. Fig. 2c (above) shows the complete "works*' of an actual 
filter and Fig. 2b (below) the resonant discs with their single 
coupling rod and transducers soldered to the ends of it. 
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Extra features for 
extra performance 
in this new 
HEATHKIT CONDENSER 
CHECKER KIT—1T11C 

Features and performance un¬ 
heard of in this price range! 
Tests condensers of all types for 
value, leakage, shorts and power 
factor. Measures resistances 
from 5 ohms to 50 megohms. 
Capacity measurements in 4 ranges from 10 mmf to 1000 
mfd. Direct reading scales—no involved calculations! 16 
switch-selected, leakage testing voltages! Comparator circuit 
to measure “L,” “C or “R,” using an external standard. 
Measures capacity and resistance using internal standards. 
Calibrated power factor control “eye” tube indicator. 230 V 
50 cps operation. 

PRICE.£33/19/- 


• Professional quality test 
equipment! 

• Priced with the lowest! 

• As easy to buy as to build 
from Warburton Franki. 

Do-it-yourself Heathkit test instruments make it 
possible to equip your electronic workshop with 
complete laboratory facilities at only a fraction 
of the cost of comparable ready-built equipment. 
And, Heathkits are so simple to build; complete 
and easy-to-follow assembly instructions with 
each kit make it FUN—even for a beginner. 
Heathkits can be purchased on low deposit from 
WF, or by taking advantage of WF’s convenient 
ADD-ON PURCHASE PLAN you can acquire 
ALL the equipment you need without waiting. 
For full details, free catalogue, contact your 
nearest WF office. Mail orders. 


HEATHKIT HIGH 
PERFORMANCE 5in 
OSCILLOSCOPE KIT 012-E 

Gives laboratory performance at 
less than utility ’scope prices. 
Vertical frequency response 3 c/s 
—5 Mc/s. Exceptional sweep 
circuit range of 10 c/s—500 kc/s 
m five steps. 230 V, 50 cps supply. PRICE £65. 
PROBES FOR OSCILLOSCOPES: 1. Low Capacity 
Scope Probe Kit (PK-1). PRICE £ 4 / 19 /. 

2. Scope Demodulator Probe Kit (No. 337-C). 

PRICE £3/10/- 


V.T.V.M. KIT V7A-E 

Measures AC volts to 1,500 volts, 
R.M.S. 4,000 volts, AC, peak to 
peak. DC volts to 1,500 volts. Resis¬ 
tance .1 ohms to 1,000 megohms. 
Input resistance 11 megohms. 230 V, 
50 cps supply. 

PRICE . £27/10/- 

PROBES FOR V.T.V.M.: 

1. Etched Circuit R.F. Pjrobe Kit 
(No. 309-CU). Extends frequency 

response of V-7A up to 250 m/cs. PRICE .£3 

2. 30,000 volt D.C. Probe Kit (No. 336) provides a 
multiplication factor of 100 on D.C. ranges. 

PRICE.£4/11/-. 





Heathkit TV Alignment 
Generator Kit 
(TS4A-E) 

Freq. range 3.6 mc/s—220 mc/s. 
Crystal marker 5.5 mc/s and 
multiples thereof. 


Sweep deviation continuously 
variable from 4 mc/s lowest 
maximum deviation to .42 mc/s highest maximum 
deviation. 


* 230 V, 50 cps power supply. PRICE £57/14/-. 


HEAIKKIT {-DECADE 
RESISTANCE KIT (HM D 

Designed for laboratory 
use, this extremely accur¬ 
ate resistance decade will 
provide any resistance 
value from 1 ohm to 
999,999 ohms. You can 
add or subtract as little as 
1 ohm in critical circuits 
with 1 to 1% accuracy! Valuable for laboratory appli¬ 
cations such as a multiplier, shunt, substitution resistor, 
or as an arm for A.C. and D.C. bridges. Ideal for use 
with IN-21 capacitance decade where an extremely 
wide range of values is necessary for making resistance 
and capacitance networks. 

Range switches have make-before-break action for 
smooth switching without opening or shorting the 
circuit. PRICE £25/8/. 






SYDNEY* 307 Kent St., 29-1111. NEWCASTLE 
WEST: 844 Hunter Street, 01-4077. WOLLONGONG: 
80 Keira St., 2-5444. ADELAIDE* 204 Flinders St.. 
8-1711. BRISBANE: 13 Chester Street, Fortitude 
Valley. 51-5121. MELBOURNE* 359 Lonsdale St. 
67-8351. PERTH* Tough Instrument Service Co., 993 
Hay St. 21-2940. (Prices slightly higher in W.A>) 

Radio, Tolavision A Hobbies, July, 1963 


40 



























mechanical filter in pentode IF amplifiers 
where both source and load impedances 
are much greater than the filter imped¬ 
ances. In typical filters the input and 
output impedances are largely resistive 
and range between 1,000 and 100,000 
ohms. 

Generally speaking, however, the type 
of filter designed for amateur use will 
have an impedance between 10 and 15K 
and, if no specific data is given with the 
filter you purchase, these figures could be 
used as a guide. 

The transfer impedance is useful to de¬ 
termine the over-all gain of a pentode 
amplifier stage which utilises a mechani¬ 
cal filter. The transfer impedance of 
the filter multiplied by the transconduct¬ 
ance of the pentode gives the gain of the 
amplifier stage. 

When purchasing a mechanical filter 
it is usual to receive a form giving the 
individual characteristics of the filter. 
Since production line techniques result in 
some slight variations between individual 
units this form is most valuable in de¬ 
termining just how to put the filter into 
efficient use. We mention this because 
it seems that some amateurs have, in the 
past, discarded the form along with the 
wrappings around the filter and a dup¬ 
licate has had to be obtained from the 
filter’s country of origin. 

Apart from those mechanical filters 
which use metal discs as resonators there 
is a new type of “Crystal Mechanical” 
filter now available in this country. In 
this unit the transducers and mechanical 
elements are all cut from the one slab 
of quartz with thin sections of the quartz 
providing the coupling medium between 
the elements. The characteristics and 
capabilities of these units are almost 
identical with those of the other types of 
mechanical filters. 

PRACTICAL FITTING 

In the following section of the article 
we will endeavour to describe ways and 
means of fitting a mechanical filter to 
an existing receiver and modifying the 
BFO, etc., in order to make the best use 
of the unit. If our remarks in this sec¬ 
tion seem to be general rather than 
specific it will be appreciated that this is 
necessary because of the diverse types 
of receivers in use by amateurs. 

First and foremost it must be assumed 
that the IF of the receiver it is proposed 
to modify is somewhere close to 455Kc. 
Many receivers run an IF channel 
around the 465Kc mark and this is quite 
easy to re-tune to 455Kc but units such 
as the BC348 (915Kc) would involve too 
much modification to be within the scope 
of the article. 

Since mechanical filters come in 
various shapes and sizes the physical 
shape and size of the first IF trans¬ 
former^) in the receiver should be 
examined before a filter is actually pur¬ 
chased. In many receivers a single trans¬ 
former of roughly H inches in diameter 
by 4 inches in length is positioned be¬ 
tween the mixer and first IF amplifier 
valve. 

If such is the case a filter designed to 
directly replace such a transformer would 
be preferred (for fitting reasons alone) 
over the large flat mounting filters, which 
take up some 4 inches of chassis space. A 
typical filter, currently available in Aus¬ 
tralia, measures 1± inches in diameter 
and is 2± inches high. It resembles a 
chromium plated IF transformer which 
is minus any form of tuning adjustments. 

Many receivers have two IF trans- 
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Fig. 4 


TYPICAL MECHANICAL FILTER CHARACTERISTICS 


formers wired back to back following 
the mixer or perhaps some form of cry¬ 
stal filter (usually a single crystal with a 
phasing capacitor) follows the mixer. If 
this is the case you will probably find 
that by removing both the transformer 
and/or the crystal filter it is possible to 
fit one of the longer flat mounting filters 
into the space. 

Whichever case applies it is advisable 
to measure up the available space before 
embarking on the purchase of the filter. 
It is rather frustrating to have the filter 
in your hot little hand and then find it 
is perhaps a fraction of an inch too large 
to fit into the receiver without major 
modifications. 

Having sized up the space available and 
decided on a particular filter the next 
point to be determined is whether to 
settle for a single IF bandwidth or a 
choice of bandwidths to suit the differ¬ 
ent modes of transmission. The chances 
are that the existing IF line of your re¬ 
ceiver is quite satisfactory for AM but 
requires the addition of a filter to obtain 
the best from SSB transmissions. 

If you would settle for a single band¬ 
width you must accept the fact that 
both sidebands of an AM transmission 
will not pass through the filter at the 
same time. This means that, with only 
one sideband reaching the detector, the 
full “talk power” of the AM transmis¬ 


sion will not be realised. SSB recep¬ 
tion of an AM transmission does, on 
the other hand, have some advantages. 

For one thing, it is possible, by select¬ 
ing the appropriate sideband, to dispense 
with any interfering heterodynes which 
may happen to be on the AM trans¬ 
mission. Secondly, it means that, by 
the “exalted carrier” method of recep¬ 
tion, the effects of selective fading can 
be minimised. 

If the physical layout of your receiver 
will permit it, the most satisfactory solu¬ 
tion is to fit a two position switch 
which allows you to switch the filter in 
and out of circuit in place of the exist¬ 
ing first IF transformer. The circuit of 
Fig. 5 shows how this could be accom¬ 
plished. In this circuit it will be no¬ 
ticed that the first IF is shown as a 
pair of ^transformers connected back-to- 
back, but it could just as easily be a 
single unit. In point of fact, if you 
wish to gain an additional margin of 
selectivity for AM it would be a simple 
matter to replace an existing single trans¬ 
former with this back-to-back arrange¬ 
ment. 

Although the fitting of a switch in¬ 
volves a little more time and effort 
than simply replacing the first IF, the 
effort will be amply repaid in the in¬ 
creased versatility of the receiver and, 
incidentally, its added resale value. 

VARIABLE BANDWIDTH 

Another method of achieving a dual 
AM SSB bandwidth is the use of a low 
capacitance switch to couple a capacitor 
between the “hot” connections on the 
input and output of the filter. By vary¬ 
ing the value of this capacitor between 
approximately .0005 and .Olmfd it is 
possible to broaden the response of the 
filter by up to lOKc. 

If your receiver has more than ade¬ 
quate IF gain this method is much 
simpler than switching in the old IF 
transformer for AM reception. How¬ 
ever, because of the fairly low input 
and output impedances of the filter, the 
insertion loss through this arrangement 
will be approximately 20db and some 
receivers may not tolerate this without 
too high a loss of sensitivity. 

When you purchase a mechanical fil¬ 
ter you should receive a sheet showing 
the manufacturer’s recommendations re¬ 
garding the connection of its input and 
output. Our circuit of Fig. 5 is suit¬ 
able for the electrostrictive type filter 
illustrated elsewhere in this article but 
may not suit other makes of filter. 
Whatever the manufacturer recommends 



In many receivers the switch in the above circuit could be physically placed 
in the position formerly occupied by the crystal filter switch . It is most 
important that this switch have very low capacitance between the two sections . 
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should be rigidly adhered to, since, with 
many units, a wrong connection could 
cause permanent damage to the filter. 

Regardless of make or type of filter, 
however, it is most important to make 
sure that the input circuits are well 
isolated from the output circuits. With 
most units a small shield plate, designed 
to fit between the input and output con¬ 
nections, will be provided and it is im¬ 
portant that this shield be fitted. Where 
a switch is used it is advisable to have 
the input and output at opposite sides 
of the wafer and, if at all possible, pro¬ 
vide an additional shield plate between 
them. Capacitive coupling across the 
filter will spoil its response, particularly 
with regard to shape factor. For pre¬ 
ference the switch used should have a 
capacitance of no greater than lpF be¬ 
tween the sections. 




In order to make the most efficient 
use of the filter it is suggested 
that the receiver's BFO be replaced 
with the crystal locked BFO and 
product detector combination Ulus, 
trated. Details of this unit are to 
be found in the text . 
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For those receivers where only a 
single IF is used following the mixer 
the filter could be placed in the chassis 
hole used by the IF and one of the 
newer miniature IFs could be wired 
directly to the switch contacts below 
(or perhaps above) the chassis. 

In past conversations the author has 
had many amateurs express doubts as 
to their ability to fit a filter and get 
their receiver back into working condi¬ 
tion. It seems that many regard their 
receiver as a form of “sacred cow” 
which is not to be touched while ever 
it produces some sort of signals. 

Provided some care and thought are 
given to the problem before, and a 
careful, methodical procedure adopted 
during the fitting of the filter, there is 
no reason why the receiver should not 
function “first pop” after the filter is 
fitted. 

In any case, it is not a bad idea if, 
before removing the first IF transform¬ 
ers), a careful sketch is made of the 
wiring associated with the transformer. 
This could take the form of a schematic 
or wiring diagram or even jotted notes, 
e.g., “blue wire to pin 3 of 6K8G, green 
wire to pin 3 of 6U7G, etc.” 

The advantages of this method are 
twofold; (a) in the unlikely event that 
you do not achieve success with the fil¬ 
ter you will be able, with little trouble, 
to return the receiver to its original 
state, and (b) should you be interrupted 
during the job you can return at a 
later date knowing just where every¬ 
thing went. 

After fitting the filter it will be neces¬ 
sary to “touch up” the alignment of the 
IF line since, regardless of its previous 
frequency, it is now important that it 
should be peaked to the centre fre¬ 
quency of the filter. If the receiver is 
equipped with an “S” meter this could 
be simply and easily achieved by tuning 
in a strong carrier and peaking the 
slugs and trimmers on the IF transfor¬ 
mers for a maximum reading on the “S” 
meter. Failing an “S” meter a VTVM 
could be connected to the AVC line and 
the same procedure adopted or, if a 
VTVM is not available, an AC volt¬ 
meter could be connected to the speaker 
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terminals and the IFs tuned with a 
modulated signal fed into the receiver. 

With the filter in circuit you may 
notice that your receiver appears less 
“lively” and has less background noise 
than previously. Although a small pro¬ 
portion of the loss may be due to the 
actual insertion loss of the filter the 
major proportion will be due to the now 
considerably reduced bandwidth of your 
IF and, as such should be considered 
an advantage. 

At this stage it might be considered 
that, having fitted the filter, your troubles 
are over. In fact, if full advantage is 
to be taken of the filter’s characteristics, 
there are some further, and important, 
modifications necessary. 

Unless your receiver is quite modern 
it is unlikely to be fitted with a product 
detector. The conventional types of 
diode AM detector are unsuitable for 
SSB use since, with the receiver RF 
gain advanced, the level of sideband 
signal at the diode in proportion to the 
level of BFO injection will almost al¬ 
ways be such as to produce severe over¬ 
modulation. The installation of some 
form of product detector is the surest 
way to overcome this problem. 

If your receiver has a variable fre¬ 
quency 455 Kc BFO, and most do, it is 
likely that its frequency stability may 
not be good enough to make best use 
of the filter. The alternative is to re¬ 
place it with a crystal oscillator with two 
crystals which are spaced to give the 
correct demodulation of upper and lower 
sideband signals. 

This latter point could be checked 
with the aid of a Bendix or similar re¬ 
liable frequency standard. Allow the 
Bendix to warm up for some hours so 
that it is completely stable and, after 
some 20-3 (1 minutes warm-up of the re¬ 
ceiver, feed the output from the BFO 
into the bendix to produce a zero beat 
at say 455 Kc. If the total frequency 
shift of the BFO over the next 1-2 hours 
is no greater than 50 cycles there is 
little point in changing to crystals, but 
if it is much greater than this you 
would be well advised to cut your 
troubles and install a crystal controlled 
BFO. 

To ascertain why this is so we need to 


once again look at the response curve 
of a typical filter given as Fig 4. From 
this it can be seen that the bandwidth at 
the 6db points is 2.2Kc. From this we 
can see that, from any signal we pass 
through the filter, we cannot receive an 
audio bandwidth greater than 2,200 
cycles. 

Although there is some discussion as 
to which audio frequencies it is best to 
transmit it is almost universally agreed 
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We are 

DIRECT IMPORTERS 
FROM U.S.A. 

You pay no warehousing charges 


America's finest professional quality 
recording tapes at lower prices than 

you're used to paying 


Look at these FERRODYNAMIC 
prices—compare them with other makes 
THEN SAVE YOURSELF ££’s 


s! 



G big features of 

BRAND 5 

NEW, IMPROVED, EXCLUSIVE, DRY SYNTHETIC LUBRICANT 
No squeal, no gumming of heads, vastly reduced head wear. 

NEW, HARDER, SCRATCH-RESISTANT FORMULATION 
No flake-off, peeling or deposit on guides and heads. 

INCREASED OUTPUT 

Reduced distortion at same recording level. 

IMPROVED FREQUENCY RESPONSE 
Sharper, brighter recordings. 

IMPROVED UNIFORMITY 
Lower modulation noise. 

NEW, STURDY, ONE-PIECE, QUICK-THREADING REEL OF MS-19X 
Stable, warp-free operation. 



EDELS PTY. LTD. 

88 King Street, Sydney 


DESCRIPTION 

Type 

Tape 

Reel 

List 

|Net Rri( 

:e Per Reel 

No. 

Footage 

Size 

Price 

1 to 5 

6 to 24 

Acetate Base 1} mil. Standard 
Play. 

Meets every professional, educa 

15C3* 

150 

3” 

i 14/6 

I 9/6 

8/6 

15D5 

600 

5" 

! 30/- 

20 /- 

18/- 

tional and home recording 

15D57 

800 

53 r 

1 40/- 

26/6 

23/9 

requirement. Full range record 
ing quality at minimum cost. 

15D7 

1,200 

7" 

49/- 

32/6 

29/3 

Acetate Base 1 mil. Long 
Play. 

50% more recording playback 

10C3 : 

225 

3" 

15/6 

10/9 

9/9 

10D5 

900 

5" 

37/6 

25/- 

22/6 

time. Full fidelity with maxi¬ 

10D57 

1,200 

5%" 

50/- 

33/- 

29/9 

mum economy. 

10D7 

1,800 

7" 

60/- 

40/- 

36/- 

Dupont Mylar Base 1} mil. 
Standard Play. 

Highest quality. Greatest 

15D5M 

600 

5" 

37/6 

55/- 

29/3 

15D7M 

1,200 

7" 

62/6 

32/6 

49/6 

strength. Unequalled recording 
characteristics. 







Dupont Mylar Base 1 mil. 

10C3M* 

225 

3" 

18/9 

12/6 

11/3 

Long Play. 

Superior quality, greatly 
extended playing time. Excep- 

10D5M 

10D57M 

900 

1,200 

5" 

5 %" 

45/- 

60/- 

30/- 

40/- 

27/- 

36/- 

tional reliability under adverse 
conditions. 

10D7M 

1,800 

7" 

75/- 

50/- 

45/- 

Dupont Mylar Base \ mil. 

hi... 

5C3M* 

300 

3" 

22/6 

15/6 

14/- 

Double Play. 

100% more recording time. 
For extended play applications 

5C32M* 

600 

3 Vi" 

37/6 

25/- 

22/6 

5D5M 

1,200 

5" 

57/6 

37/6 

33/9 

under favourable conditions. 

5D57M 

1,600 

53/4" 

75/- 

50/- 

45/- 


5D7M 

2,400 

7" 

97/6 

65/- 

58/6 

Dupont Mylar Base } mil. 
Tensilized. 

5D7MT 

2,400 

7" 

132/6 

87/6 

78/9 


MAIL 
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tady-tc 

Postage: 3", 6d.; 5", 9d.; 51/-; 7", 1/3. 

—send your order with cheque, money order, postal notes to 

GREEN CORPORATION LTD. 

88 King Street, Sydney. Phone BL 1989 

FD/3 
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that a total audio bandwidth of some 
2000 cycles is more than adequate for 
the conveyance of speech intelligence. 

Some say the audio range should be 
500 to 2700 cycles while others claim 
that 300 to 2500 cycles is the better 
figure. Whichever you choose the low¬ 
er frequencies are the more critical in 
terms of attenuation. These lower fre¬ 
quencies (below 300 cycles) are not only 
unnecessary for the conveyance of intel¬ 
ligence but, under difficult conditions, a 
signal is actually enhanced by their re¬ 
moval. Personally we are in favour of 
the 300 to 2500 cycle figure since, in 
our opinion, it imparts a more “natural” 
sound to the transmission. 

Returning to Fig. 4 we find a fre¬ 
quency marked at the 20db down points 
on the upper and lower sides of the 
passband. These frequencies represent 
the correct carrier insertion points to 
which the BFO (either crystal controlled 
or otherwise) should be set for a 300 to 
2500 cycle audio bandwidth with this 
particular filter. 

AUDIO WIDTH 

If an upper sideband signal is being 
received and the suppressed carrier of 
the transmission is zero beat with the 
BFO at 453.6 Kc it can be seen that the 
first 300 cycles will be attenuated by up 
to 20db. Those sidebands which repre¬ 
sent the audio frequencies between 300 
and 2500 cycles will be within the pass- 
band of the filter and will not be attenu¬ 
ated but frequencies above 2500 cycles 
will, once again, be outside the pass- 
band and will be sharply attenuated. 

If you have already had an oppor¬ 
tunity to check your BFO stability you 
may have been surprised to find it drifts 
by up to 1000 cycles and perhaps more. 
We can assure you this is not unusual. 
Suppose it drifts 1 Kc lower than 453.6 
Kc. We now find that the audio frequen¬ 
cies recovered lie within the range 1300 
to 3500 cycles and would be mostly un¬ 
intelligible. If it drifts high we get 
0 to 1800 cycles of audio and, although 
this would be reasonably intelligible it 
would be difficult to tune. 

Of course, being variable, the BFO 
can be adjusted whenever necessary to 
bring it back to the correct position on 
the passband of the filter but this is a 
tiresome business which can take all the 
pleasure out of sideband operating. We 
would therefore repeat our previous re¬ 
marks and say that, unless the BFO is 
really stable, some thought should be 
given to fitting a crystal locked unit. 

PRODUCT DETECTOR 

With many filters the frequency of the 
20db down points or the recommended 
carrier insertion frequencies are given on 
the brochure which accompanies the 
filter and suitable crystals can be ord¬ 
ered or ground from this information. If 
only the 6 and 60db down points are 
given a graph, similar to Fig. 4, can 
be drawn and the correct points ascer¬ 
tained from this. 

For those who desire to fit both a 
product detector and crystal controlled 
BFO, the circuit of Fig. 6 might be in¬ 
teresting. In this circuit it will be 
noticed that a single dual valve (pentode- 
triode) covers both functions. By re¬ 
moving the original BFO valve and coil 
this unit should be physically easy to fit 
into the receiver. 

In this circuit the pentode section of 
the 6U8A is a “pierce” crystal oscillator 
in which either of two crystals, for upper 
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The circuit above shows one method of obtaining sideband switching without 
having to re-tune the receiver. The circuitry shown in dotted form is a 
suggested way of obtaining the required voltages. 


and lower sideband reception, may be in¬ 
serted via switch SI (a). The electron 
coupled output from this oscillator is 
coupled to the cathode of the triode 
section and the SSB signals taken from 
the last IF are fed to the grid. A filter 
network in the plate of the triode re¬ 
moves any RF components and the audio 
products of the BFO and the SSB signals 
are fed into the audio section of the 
receiver through switch SI (b). 

When wiring in switch Si (b) it is 
only necessary to lift the connection(s) 
which becomes nearest to the moving 
arm of the control when it is advanced 
fully clockwise and connect it to the 
moving arm of the switch. These con¬ 
nection^) are now connected to the 
centre contact (number 2 on our dia¬ 
gram) of the switch. 

The third pole of the switch, SI (c), 
connects H.T. to both the BFO and 
the product detector when they are in 
circuit. 

BFO 

In most receivers the 6U8A, with a 
suitable socket and adaptor, could fit 
into the space occupied by the old BFO 
valve and the crystals, Y1 and Y2, could 
be placed in the position formerly occu¬ 
pied by the BFO coil. The switch, SI 
(a, b, c), could probably replace the 
existing BFO variable control and be 
brought out to the front panel through 
the existing hole. These are just sug¬ 
gestions and are. of course, subject to 
the preferences of the individual con¬ 
structor. 

Most good sideband receivers today al¬ 
low the selection of upper or lower side¬ 
band without having to re-tune the re¬ 
ceiver main dial. To accomplish this it 
is necessary to shift the receiver main 
oscillator frequency by the required 
amount in conjunction with the selection 
of the required carrier re-insertion crys¬ 
tal. 

One extremely simple method of do¬ 
ing this is shown in Fig. 7. With this 
circuit the arrowed end of Cl is con¬ 
nected to the fixed plates of the receiver 
main oscillator gang capacitor and the 
components shown in the dotted box 
should, for preference, be mounted on a 
tagstrip as close as possible to the gang. 
The switch is simply a fourth pole on 
SI, mounted near the BFO. 

When the switch is in position 2 or 3 
the diode will have negative volts applied 
to it and will not form a path to ground 
for Cl so that shift of the main oscil¬ 
lator will be negligible. In position 1, 
however, positive volts are applied to the 
diode and the bottom end of Cl will be 


virtually shorted to ground. In this 
position it is possible to adjust Cl to 
provide a predetermined shift of the re¬ 
ceiver oscillator frequency. 

To adjust Cl it is only necessary to 
switch in the mechanical filter, turn SI 
to the L.S.B. position and tune in a 
steady carrier for a zero beat. Leaving 
the receiver main tuning dial set, turn 
SI to the U.S.B. position and adjust Cl 
until there is, once again, a zero beat. 
It's as simple as that. 

The lead from R1 to the switch can 
be as long as necessary and need not 
be shielded. The plus 130 volts needed 
for the diode, Dl, could be obtained 
from the receiver main HT line through 
a resistive divider, shown in dotted lines 
as R2 and R3 on the circuit. A similar 
resistive divider, R4 and R5, plus a 
diode, D2, and a filter capacitor and load 
resistor, C2 and R6, could be used to 
obtain negative volts from the rectifier 
plate. 

If the receiver has more than sufficient 
HT volts an alternative method of 
obtaining the negative 30 volts might be 
to provide a conventional “back bias” 
arrangement from the HT cenr ap on 
the transformer. 

If some thought is given to the matter 
beforehand the modifications covered in 
this article should not take more than a 
weekend to accomplish and will be well 
worth while in terms of receiver per¬ 
formance. 

REFERENCES: The ARRL Sideband 
Handbook, Don Stoner — New Sideband 
Handbook. Fundamentals of SSB. Col¬ 
lins Radio Company. Kokusai Filter 
Manual — Wagner Ind. Pty. Ltd. 


ALWAYS RELY OH R.D.S. 

Stockists of Television 
parts, Picture Tubes and 
D Turrets 

S We can supply all Radio and 
Electrical Components and are 
agents for the famous Hotpolnt 
Radio Sets. Distributors of Test 
Equipment, Valve and Circuit Tester, Multi¬ 
meters, etc A complete Mail Order Service 
for the Countryman. Call, write or phone to 

The independent Wholesaler 

RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 

869 GEORGE STREET SYDNEY. 
Phone MAI876. Open Saturday Morn. 
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Go ‘ BIG ’ in stereo and hi-fi equipment with 


Q p i 


n e e r 


the BIG NAME in the field! 


Pioneer is professional quality equipment 
at an economical price. It's the result of 
intensive research and long manufactur¬ 
ing experience by people whose equip¬ 
ment is recognised throughout the world 
for its quality and reliability. Amongst 
the big Pioneer range there's a unit to 
suit exactly your requirements. See your 
usual dealer or call the distributors below. 

BIG RANGE OF PIONEER SPEAKER 
SYSTEMS AVAILABLE, TOO! 



SM-Q300 De Luxe Model AMPLIFIER 
FREQUENCY RESPONSE: 


TUBES: 


TUNING RANGE: 


INPUTS & GAIN: 


OUTPUT TERMINAL: 
DIMENSIONS: 


20 c/s to 50 Kc ± 1 db (when 
main amplifier is 500 mW). 

19 tubes, 6 germanium diodes. 
6AW3 x 2, 12AX7 x 4. 

OE79 x 2, 6BE6 x 2. 6AN8 x 2. 
OA70 x 2, 6BA6 x 3. 6BE12A x I. 
6E05B x 2. 

Tuner A, MW535— 1605 Kc. SW 
3.8—12 Me. 

Tuner B. MW535 — 1605 Kc, FM 
89-108 Me. 

Magnetic Pu 3.4 mV (input re¬ 
quired for 15 W output at 1 Kc). 

4, 8 and 16 ohms (both channels). 
470 mm (W) x 335 mm (D) x 140 
mm (H). 



POWER SUPPLY: 
POWER CONSUMPTION: 

DIMENSIONS: 

WEIGHT: 

Tuner No. I CIRCUIT: 

RANGE: 

ANTENNA: 

Tuner No. 2. CIRCUIT: 


TUNING RANGE: 

ANTENNA: 

AUDIO AMPLIFIER SECTION 
OUTPUT: 

FREQUENCY RESPONSE: 
CHANNEL SEPARATION: 
TONE CONTROLS: 

OUTPUT TERMINALS: 


FUNCTION SELECTOR SWITCH: 

STEREO PRESENCE CONTROL: 
LOUDNESS CONTOUR: 


SM-B200A 


15 tubes. 4 transistors and 4 diodes. 
2 x 6AQ8 (ECC85), 2 x 6BE6, 

4 x 6BA6. 4 x 6BM8 (ECL82). 
12A x 7 (ECC83). 5AR4 (GZ34). 
6GEI2. 4 x 2SB75 (2N215). 

4 x INA9 (IN60). 

117 volts AC. 

160 VA. 

16Vfr" (W) x 5Vi" (H) x 1IV <D). 
26.4 lbs. 

Medium Wave and Short Wave 
switchable tuning. 

Medium Wave 535-1, 605 Kc. 
Short Wave 3.8-12 Me. 

Lead Antenna for Medium Wave 
and Short Wave is provided. 

FM and Medium Wave switchable 
(Medium Wave circuit is identical 
to that of the Tuner No. 1). 

FM . . . Foster Seeley system with 
AFC (2 microvolts for 20 db 
quieting). Jack for FM multiplex 
adaptor is provided. 

Medium Wave 535-1. 605 Kc. 

FM 80-108 Me. 

300 ohm FM built-in antenna is 
provided. 

Monophonic ... 24 watts music 
power. 

Stereophonic ... 12 watts per 
channel music power. 

20-20,000 cps. 

More than 52 db. 

C-R circutt; coupled controls for 
simultaneous or separate 
adjustments. 

4, 8 and 16 ohms per channel 
for speakers; for a third speaker 
(8-16 ohms); for a centre channel 
amplifier; for recording tapes. 
MIX (Mixing), Stereo, Stereo 
Reverse, MONOl (Channel 1). 
MON02 (Channel 2), INDIV 
(Individual). 

Variable control for emphasizing 
from full monophonic to full 
stereo. 

ON-OFF switchable. 


SM-B200 



TUBES: 


POWER SUPPLY: 
POWER CONSUMPTION: 

DIMENSIONS: 

WEIGHT: 

Tuner No. I. CIRCUIT: 

TUNING RANGE: 
ANTENNA: 

Tuner No. 2. CIRCUIT: 


TUNING RANGE: 
ANTENNA: 

AUDIO 

AMPLIFIER SECTION OUTPUT: 

OUTPUT WITHOUT 
HARMONIC DISTORTION: 
FREQUENCY RESPONSE: 
, CHANNEL SEPARATION: 

TONE CONTROLS: 


OUTPUT TERMINALS: 

FUNCTION SELECTOR SWITCH: 

STEREO PRESENCE CONTROL: 
LOUDNESS CONTOUR: 


15 tubes, 4 transistors and 4 diodes. 
2 x 6AQ8 (ECC85), 2 x 6BE6. 

4 x 6BA6. 4 x 6BM8 (ECL82). 

I2A x 7 (ECC83), 5AR4 (GZ34). 
6GEI2. 2 x 2SB73 (ZN220). 2 x 
2SB75 (ZN2I5), 4 x 1NA9 (IN60). 
100/117 volts AC. 

160 VA. 

I6'/h" (W) x 5Vi" (H) x IIV (D). 
26.4 lbs. 

Medium Wave and Short Wave 
switchable. 

Medium Wave 535-1, 605 Kc. 
Short Wave 3.8-12 Me. 

Lead Antenna for Medium Wave 
and Short Wave is provided. 

FM and Medium Wave switchable 
(Medium Wave circuit is identical 
to that of the Tuner No. 1). 

FM . . . Foster Seeley system 
with AFC (Jack for FM multiplex 
adaptor is provided). 

FM . . . 80-108 Me. 

300 ohm FM built-in antenna is 
provided. 

Monophonic ... 24 watts (12 
watts per channel). 

Monophonic ... 18 watts (9 watts 
per channel). 

20-20.000 cps. 

More than 52 db. 

C-R circuit, coupled controls for 
simultaneous or separate 
adjustments. 

4. 8 and 16 olyns per channel for 
speakers; for a third speaker (8-16 
ohms); for a centre channel 
amplifier; for a recording tape. 

MIX (Mixing), Stereo. Stereo 
Reverse. MONOl (Channel I), 
MON02 (Channel 2), INDIV 
(Individual). 

Variable control for emphasizing 
from full monophonic to full 
stereo. 

ON-OFF switchable. 


Ask for details . Sole Australian Distributors 


ELECTRONIC INDUSTRIES IMPORTS PTY. LTD. 


W A. 

68a Railway Parade 
West Perth. Phone 283 III 
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Power output is an oft quoted characteristic of audio amplifiers, yet it is suprising how much 
confusion exists as to the meaning and significance of the term. This discussion is intended 
to clarify at least one of these points of confusion, and one which appears to be very common. 


I have a four-watt 
amplifier in my 
lounge-room, but find 
that it is not nearly 
loud enough, particu¬ 
larly on lightly re¬ 
corded records. 
Would a 10- or 17- 
watt amplifier be big 
enough? 

This is the kind of question asked 
quite frequently by newcomers to the 
audio field, and it indicates a good deal 
of confusion over the ratings applied to 
amplifiers, and what these mean in prac¬ 
tice. 

In particular it highlights that which 
exists over two important amplifier char¬ 
acteristics: POWER OUTPUT and SEN¬ 
SITIVITY. These are two completely 
different characteristics, and both must 
be fully understood before any definite 
statements can be made concerning an 
amplifier’s behaviour or possible cause 
of dissatisfaction. 

How does such confusion occur? 
There seems little doubt that it often 
results from the advice of well-meaning 
friends who are, themselves, equally con¬ 
fused. They, in turn, are probably bas¬ 
ing their ideas on practical observation. 
They may have observed, for example, 
that, where a particular amplifier, pick¬ 
up and speaker combination failed to 
provide adequate volume, the substitution 
of a larger (power output) amplifier 
appeared to cure the problem. They 
therefore concluded that this was the 
best or only solution to the problem. 

FALSE REASONING 

In fact, such reasoning falls down 
rather badly on closer examination. It 
could happen, for example, that a larger 
amplifier, substituted in the circumstances 
described above, could easily produce 
less volume than the smaller one. Or, 
again, a second small amplifier, of the 
same power rating, could produce a lot 
more volume than the first one; enough 
to send the listeners scurrying for cover 
and produce the typical feminine ultima¬ 
tum: “Either that thing goes or I go!” 

In order to sort out these apparent 
contradictions, let us take a closer look 
at these terms, POWER OUTPUT and 
SENSITIVITY. 

POWER OUTPUT refers to the maxi¬ 
mum audio power which the amplifier 
can deliver to a speaker system, before 
serious distortion occurs. Or, putting it 
another way, the loudest noise it can 
make without disto:tion. 

This is an important characteristic in 
any amplifier. To an experienced person 
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it will indicate the possible uses for which 
a particular amplifier may be used or, 
conversely, it may be quoted as a re¬ 
quirement when an amplifier is needed 
to do a particular job. 

Unfortunately, power output costs 
money. An amplifier’s ultimate perform¬ 
ance in this regard is determined by the 
type of power output valve (or valves), 
the size and quality of the output trans¬ 
former, and the size of the power sup¬ 
ply. The latter, in turn, involves the 
power transformer, rectifier, filter choke, 
capacitors, etc. All these items become 
more expensive as their ratings go up 
and, since they represent a major po.- 
tion of the amplifier, they have a large 
bearing on its cost. 

ECONOMICS 

For this reason, unless money is really 
no object, no one wants to invest in a 
larger (power output) amplifier than is 
strictly necessary. If three or four watts 
will fill a lounge-room, with something 
to spare—and you can take my word 
for it that it will—there is little point in 
using one with five times as much power 
available. For one thing, it will cost 
a good deal more and, for another, it is 
never likely to deliver more than a small 
fraction of its potential power. 

What, then, is the answer to my cor¬ 
respondent’s question. Why doesn’t his 
four-watt amplifier make enough noise to 
serve his lounge-room? 

Assuming he doesn’t need a hearing aid. 
and since we know that this order of 
power should be adequate, it seems rea¬ 
sonable to assume that the amplifier is 
not deliveiing this much power. 

Which brings us to the second factor; 
sensitivity. For any particular power 
output rating (four watts in this case) 
we need to know the order of input 
signal level needed to produce this out¬ 
put. Such an input is usually quoted in 
volts or millivolts, and may range from 
several volts, in the case of very simple 
single stage amplifiers, down to a few 
millivolts for the most elaborate systems 
designed for use with very low output 
pickups. 

In between, more typical amplifiers 
would range from around 500 millivolts 
(mV) down to about 200, this being the 
approximate range of output voltages 
from typical crystal and ceramic pickups 
with which they are designed to be 
used. 

If an amplifier is not delivering the 
total power of which it is capable, and 
assuming that it is working correctly, 
then it is .a pretty safe bet that it is 
simply not being fed with sufficient input 
signal. Most likely, it is being used with 


a type of pickup for which it was not 
designed, such as a low output ceramic 
in place of a high output crystal. 

Let us assume that we have a four 
watt amplifier with an input sensitivity of 
500 mV, but that it is being fed from 
a pickup capable of only 200 mV out¬ 
put. Assuming constant input and out¬ 
put impedances, the maximum power 
which the amplifier will deliver in these 
circumstances is only a little over .6 
watt., a long way from the figure it is 
capable of delivering, and possibly in¬ 
sufficient and disappointing for a keen 
audio enthusiast. 

One solution, as already suggested, is 
to use a larger amplifier. Suppose we 
were to substitute a 17 watt amplifier, 
also having an input sensitivity of 500 
mV. Fed with the same input signal 
this would deliver about 2.7 watts and 
would, of course, sound significantly 
louder than the previous set-up. 

But is this the best solution? 

Fairly obviously it isn’t. Neither am¬ 
plifier is being used to anything like 
its potential and we have finished up 
using a 17 watt amplifier to provide less 
than three watts. 

The correct approach is to investigate 
the real cause; lack of sensitivity. In 
the case cited, the amplifier is just not 
sensitive enough to work from the chosen 
pickup, and is therefore incapable of de¬ 
livering its rated power. The cure is to 
either select a pickup with a higher out¬ 
put, or modify the amplifier to provide 
the required additional sensitivity. 

Better still, the output.of a pickup (of 


fUlcUn. 


DRAUGHTSMAN 

If you are aged about 18 to 23, have 
draughting experience and are interested 
in electronics, we have a position in our 
Design Department which we believe 
may interest you. 

We require a man who is alert and 
adaptable to new ideas, willing to think 
for himself and prepared to be trained 
as part of a team engaged in the de¬ 
sign of equipment for industrial instru¬ 
mentation and automation. 

Excellent amenities and superannua¬ 
tion. Salary commensurate with ability. 
Good prospects for advancement in a 
new and expanding industry. 

FIELDEN Electronics (Ausf.) Ply. ltd. 

61 Betula Avenue, Vermont, Victoria. 

Telephone: 874-0454. 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


SANSEI 

MINIATURE 
TRANSISTORIZED 
TEST OSCILLATOR 

(SIGNAL GENERATOR) 

£8/5/0 Tax Paid 

MODEL T0-3A 

FCATUKtS 

• Miniature enough to slip into your pocket. 

• Truly lightweight — only 7.8oz. 

• Entirely transistorised and battery operated. 

• Priced within reach of every radio man. 

• Fixed signals — easy to operate even for 
a beginner. 

PURPOSES 

• Test on working conditions of Audio fre- 

quency. 

• Adjustment of I.F.T. 

• Adjustment of received frequency range. 

• Adjustment of tracking. 

SPECIFICATIONS 

R.F. Signal: 

455, 535, 1,600, 640, 1.000, 1,400 Kc. 
All Signal frequencies are on fundamentals 
(Fixed frequency). 

Accuracy: 

Frequency accuracy is plus or minus 
5% on all ranges. The tolerance is little 
affected by battery voltage provided the 
latter is not allowed to fall beiow (7V) 
before renewing. 

A.F. Signal: 

Frequency Range: 500 c/s plus or minus 
100 c/s. Output Impedance: Below 100 
ohms. 

Transistor Used: 

2SA 52 (High Frequency). 

2SB 54 (Audio Frequency). 

Power Supply: 

Standard 9V transistor battery. 

Eveready type 216 or equivalent. 
Dimensions: 

' 4 l/16in x 3 3/20in x 2in. 

Weight: 

Approx. 7.8oz. 

Accessories: 

Shielded cable with two alligator clips. 

1 p.c. BL-006P 9 Volt Battery 1 p.c 
Vinyl carrying case. 



Supplied complete with test leads 

BRAND NEW 
MULTIMETERS 

60/9 plus postage 

Meter 0-1MA 1,000 OHMS 
PER VOLT 

A.C. D.C. CURRENT 

Ranges Ranges Ranges 

0-10V 0-10V 0-1MA 

0-50V 0-50V 0-100MA 

0-250V 0-250V 0-500 MA 

0-500V 0-500V 

0-1000V 0-1000V 

OHMS Range—0-100,000 OHMS 


SIGNAL TRACER 
Model ST-4 

£9/15/- tax paid 

This instrument may be employed by service 
men, technicians and amateurs in checking 
radio troubles. This model, compact-sized in¬ 
strument permits visual and aural signal tracing 
of RF, IF and audio circuits. Easy-to-operate 
. . . Defective points plainly appear by stage- 
by-stage tracing of signal all the way from 
antenna to the speaker. Also served as a 
useful amplifier for checking microphones and 
record players. 

SPECIFICATIONS: 

Transistor Components: 

2SB-175 x 2, 2SB-176 x 2. 

SB-46 (Germanium diode) x 1. 

MT-25 (Thermister) x 1. 

Input Impedance: 

AF Jack: Approx. 3,000 ohm. 

RF Jack: Approx. 10,000 ohm. 

Output Impedance: 

Speaker Jack: 8 ohm. 

Meter Jack: 10,000 ohm. 

Speaker: 2in 8 ohm Dynamic type. 

Power Supply: 9 volt battery. 

Dimension: 3V*in x 4 l/16in x 1 13/16in. 
Weight: Approx. 250g. (9oz.) 

Accessories: 

Dry Battery BL-006P 9 volt x 1. 

Vinyl carrying case x 1. 

Shielded cable with two alligator clips x 2. 


"TMK" MODEL MD-120 
MULTITESTER 

£7/9/6 Tax Paid 

Ranges: 

DC Voltages: 0-3-60-300-600-3000V 

(20,000 ohms/V). 

AC Voltages: 0-6-60-120 600-1,200V 

(10,000 ohms/V). 

DC Current: 0-60 MA, 0-12-300 MA. 
Resistance: X10, XIK (300 ohms and 30K 
ohms at centre scale). 

Decibles: -20 db to + 63 db in 5 ranges. 
OFF Position: When the tester is not 
used, the switch is to be set at 
OFF position. 

Size: 4V4in x 3V4in x lin. 

Mod. ITI-1 Signal injectors 

Ideal for the serviceman, Home¬ 
builder, etc. It produces an audio 
signal rich ii) harmonics. 
Indispensable for checking tran¬ 
sistor sets. 

Fitted with 4 Penlite Batteries 

Priced at only 38/6. 


ELECTROLYTIC CAPACITORS 


400 mfd. 

12 volts 

24 ” 

150 volts 

250 

*» 

16 volts 

10 * 

20 volts 

250 

** 

25 volts 

8 ” 

350 volts 

100 

*» 

6 volts 

2 - 

200 volts 

50 

♦» 

3 volts 

If ea. 



Also available is a full range of minia¬ 
ture single ended Low Voltage electro¬ 
lytic Conds. 

Further details, prices, etc. on applica¬ 
tion. 

WAFER SWITCHES 

2 Pole 2 Pos. with On-Off 

1/ each. 


"TMK" Model TP-5S 
MULTITESTER 

£9 Tax Paid 

The Multitester is rugged high sen¬ 
sitivity tester. It htas all the desirable 
features for testing and will be found 
to be the most useful instrument you 
have ever used. 

SIZE: 5*” x 3*” x If 

SPECIFICATIONS: 

Sensitivity: 20,000 O per volt DC, 
10,000 0 per Volt AC. 

RANGES: 0-10-50-250-500-1,000 

Volts DC; 0-10-50-250-500-1,000 Volts 
AC; DC Currents: 0-50 M, 0-5-50-500 
mA; Resistance: 0-10-100K, 0-1-10 

Meg; Capacitance: 50 mmF to 01 ,n 
2 ranges; Decibels: -20 to 4*36 DB. 


HIGH VOLTAGE 
CAPACITORS 


12 pf. IKV Mica 
50 pf 2KV Mica 
68 pf. 2.5KV Ceramic 
8 pf. 2KV Ceramic 
82 pf. 2KV Ceramic 
82 pf. 3KV Ceramic 
82 pf. 5KV Ceramic 
100 pf. 5KV Ceramic 
110 pf. IKV Mica 
200 pf. IKV Mica 


250 pf. 
270 pf. 
270 pf. 
270 pf. 
390 pf. 
470 pf. 
.001 mf. 
.02 mf. 


IKV Mica 
IKV Mica 
5KV Mica 
5KV Ceramic 
IKV Mica 
IKV Ceramic 
IKV Mica 
IKV Mica 


ALL ONE PRICE AT 2/- EA. 


20.G PVC tinned copper wire -— 8yd. coils. 

1/6 EACH 

Dial Frames—Walnut plastic—5V4in x 4in, 1/6. 
Dial Frames—Walnut plastic—with plain glass, 
94iin x 4%in, If: 


TYPE W99 
Miniature Condensers 

.001/600V, .002/600V, .004/600V, .033/600V, 

.005/400V, .004/200V, .005/200V, .01/200V, 

.02/200V, .03 200V. 

All at 9/- Dozen 
CARBON POTENTIOMETERS 

100K W/Switch. 500K Miniature. 

25K W/Switch. 

All one price 1/- eoch 

Assorted 3W, 5W and 20W, Wire-wound 
Resistors. Write in for Valves. 

All one price, 1/6 each. 

SPEAKER TRANS~~ 

E Type 12,000 to 3.5. 

D Type 8,000 to 3.5. 

10/- each. 

MICA CONDENSERS 

6, 8, 15, 35, 100, 200, 300 350 P.F. in dozen 
lots at 3/- dozen. 

CERAMIC CONDENSERS 
12, 20, 33, 50, 100 P.F. in doz. lots at 1/6 doz. 

SPECIALS 

Insulated Alligator Clips .1/- each 

Reaction Conds., 100 P.F.6/- each 

Torch Globe Hclders.3d each 

15A Car Radio Fuses.2/6 dozen 


290 LONSDALE ST., MELBOURNE. FB3711 

Call or write Now! Trade Supplied 
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World famous 

AMPLIFIERS AND TUNERS 



other device) should be checked against 
the sensitivity of the amplifier before 
the two are asked to work together. 
In this way, such disappointing results 
can be largely avoided. 

However, when such a situation does 
exist, it is most important that the right 
thing be done to correct it. Increasing 
the power output rating, possibly by 
changing the whole amplifier, is likely 
to be a costly and inconvenient business 
and, as we have seen, a very inefficient 
solution. At the very least we would 
need larger output valves, a larger power 
supply, and probably a new output trans¬ 
former. 

Increasing the sensitivity will present 
some problems, it is true, but nothing like 
those involved in increasing power out¬ 
put. At the most, an extra stage might 
have to be added, but this would im¬ 
pose so little drain on the power supply, 
that this would seldom have to be altered. 

In many cases the change need not 
be even as drastic as this. There are 
many tricks which may be employed to 
raise the gain of a marginally inadequate 
amplifier, such the use of one or more 
higher gain valves, reduction of negative 
feedback, and so on. Some care will 
be necessary in making these changes, 
but they are generally quite practical. 

Even where it might be considered 
undesirable to alter the amplifier and, 
for this and other reasons, it is con¬ 
sidered preferable to purchase a new am¬ 
plifier, the requirements of the new 
amplifier should be kept clearly in mind. 
What is needed is not one with higher 
potential output, but one with higher 
sensitivity. 

So, next time an amplifier behaves dis¬ 
appointingly, think carefully before you 
automatically blame the power rating. 
In all probability this would be quite 
adequate if only the amplifier was given 
a chance to achieve it. 

I have seen refer¬ 
ence recently to a 
magnetic amplifier. 
What is this and how 
does it work? 

Magnetic amplifiers have so far been 
little used as audio amplifiers, but are 
used extensively in industry. They pro¬ 
vide a convenient means of controlling 
large values of alternating current, and 
function as light dimmers, motor con¬ 
trollers, etc. 

The broad principles of operation are 
not hard to grasp. The device is basi¬ 
cally an inductor and, as such, will offer 
an impedance to the flow of alternating 
current. The amount of impedance de¬ 
pends—among other things—on the 
amount of inductance and if we vary 
the inductance we will vary the amount 
of current flow. 

The trick in this case is to make the 
inductance variable. This is done by 
varying the flow of current through a 
second winding wound on the same core 
as the main winding. The presence of 
this current alters the magnetic proper¬ 
ties of the core material, thus varying 
the inductance. This, in turn, varies the 
amount of current which can flow 
through the main winding and whatever 
appliance is connected in series with it. 

Because they allow a small amount of 
input current to control a much larger 
value of load current they are logically 
described as “amplifiers,” while their 
operation is obviously magnetic. 

Simple, isn’t it? Well, in principle, 
anyway. 

jl i..i m to** 


W50 

De Luxe Stereo. FM/AM-AM/SW Tri- 
amplifier, Twin 25 watt. With superb 
channel separation and freedom from 
hum this Trio special model will give 
maximum enjoyment at a modest price. 
Low level noise eliminated by rumble filter 
and high level noise by scratch filter. 
Loudness control will give the quality of 
higher volume listening but with volume 
actually turned down low. Additional fea¬ 
tures include single plug stereo Tape Re¬ 
corder outlet, plus tape head outlet, 
separate Microphone outlet, Stereo Head¬ 
phone outlet and many other features. 
This 22-valve unit has Frequency Response 
20c/s-50 Kcs. Price £176. 

W38 

AM/AM/FM/SW Stereo Triamplifier, 
Twin 14 watt. A big seller in the Trio 
range, this model has a reputation of 
quality in the finest Trio tradition. With 
the same superb finish of the W50 it has 
most of the features of that model but 
without the special microphone outlet. The 
W38 incorporates all the filters for scratch, 
rumble, hum, loudness, as well as switches 
for speakers, stereo phones, Tape Re¬ 
corders, hum balancing and one plug 
Stereo Tape Recorder socket plus addi¬ 
tional Tape Head outlet. This 19-valve 
unit has a frequency response of from 
20 c/s to 50 Kc/s. Price £129. 


W25 

AM/AM Stereo Tuner-Amplifier, Twin 10 
watt. The fastest selling amplifier in Aus¬ 
tralia and overseas this powerful all-in- 
one unit uses hum free DC filament tubes 
in the pre-amplifier. As with other Trio 
models this unit can be used as a mono 
20 watt amplifier simply by using a 
switch. The same switch control will 
select radio as well. Provision is made 
to plug in an FM tuner if required. Mag¬ 
netic, crystal and auxiliary outputs are 
available together with Tape Recorder 
record and playback. This unit uses 14 
valves and two transistors and has fre¬ 
quency response of from 20 c/s to 30 
Kc/s. This stereo radio amplifier sells for 
Just £93. 


W45A 

This superb de luxe Stereo pre-main am¬ 
plifier cannot be equalled in quality at 
such a price. A Twin 18 watt push-pull 
amplifier, it may be used as a mighty 
36 watt unit for mono. Clutch type bass- 
treble control for EACH channel. Loud¬ 
ness control, balance meter, rumble filter, 
speaker switch, headphone jack, power 
outlets, one connection Tape Recorder 
Stereo record and playback. Tape Head 
outlets, tuner inputs, crystal-magnetic 
inputs, speaker phasing, hum balancer, 4, 
8, 16 ohms. A 13-valve unit using 6BQ5 
output tubes, frequency response of 20 c/s 
to 40 Kc/s. A quality unit at a sensible 
price, £96/10/. 


W24 

Stereo push-pull Twin 10 watt amplifier. 
This beautifully compact stereo amplifier 
measures just 12 Vi in long x 444 in high 
and 8in deep and is a superb unit 
capable of being used as a mono 20 watt 
amplifier. Clutch type volume control, 
which gives accurate balance to both chan¬ 
nels as well as each channel separately. 
Incorporates phono-tuner switch, on-off 
switch, loudness control, mono-stereo 
switch, hum balancer, magnetic-crystal out¬ 
puts plus Tuner and Tape Recorder con¬ 
nections. This unit has entirely separate 
bass and treble controls for each channel. 
Popular, easy to fit amplifier using 9 
valves and frequency response of 20 c/s to 
20 Kc/s. Price £76. 


HF-II 

This powerful 7 watt Mono Hi-Fi ampli¬ 
fier-tuner has been sold by Trio for at 
least 6 years and it is still selling well. 
It has AM/SW tuning, provision for tape 
recorder recording and playback, crystal 
pickup, spare tuner input socket, hum 
balancer, fuse and earth wire. A unique 
single “blend control" gives you instanta¬ 
neous selection of program sources. A 
tastefully designed unit using 7 valves 
and with frequency response of from 
20 c/s to 20 Kc/s. Price £48. 



Sole Australian Importers & Distributors 


BARDSLEY IMPORT TRADING CO. 


166D GLEBE ROAD, GLEBE, N.S.W. 
TELEPHONES MW 1453 —MW 4283 
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INSTANT SOLDERING HEAT —at fingertip control! 



PRESS-BAR HEAT 


with Birko Instant Heat 


Soldering Iron ! Press the control bar for Instant heat! Birko 


Instant Heat Soldering Iron combines sturdy, corrosion resistant finish with 
the latest design in irons. Guaranteed 12 months . . . new elements and 
tips fitted in seconds. 




Bin.ko 




INSTANT HEAT SOLDERING IRON 

at your Electrical, Hobby, or Hardware Store. 


For retailer locations phone: 

VIC.: JA 4825. N.S.W.: 43 2273. OLD.: 5 4978. S.A.:LA4713. 
Hobart: B 1843. Launceston: B1317. W.A.: 21 2956. 


PRESS-BAR HEAT 

/. iSs. 

ft 


Control heat by press 
bar. Easy to handle , 
with stainless steel 
sheath barret. Birko 
Instant Heat Solder¬ 
ing Iron. 
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Spare Tips lid., C “ ,> 


spare Elements 1/1. 


'/’v* 


more 


than 
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SPECIFICATION 



Absolute Maximum Ratings:— 

Average or D.C. Current, 

750mA* 



Recurring Peak Current, 5A 



Surge Current (.02 sec.), 35A 



Reverse Current at P.I.V., 



100m A 



Forward Voltage at 1A. 1.1V 



Forward Voltage at 15A, 3V 



Ambient Temperature. 100 C 



Peak Voltage Ratings:— 



TYPE P.I.V. TYPE P.I.V. 



AR100 100 AR500 500 



AR200 200 AR600 600 



AR300 300 AR700 700 



AR400 400 AR800 800 



‘See Data Sheets for derating 



curves. 


SEMICONDUCTOR DEVICES MANUFACTURED LOCALLY 
BY ANODEON SEMICONDUCTOR DIVISION 


and now . . . introducing . . . 

a new range of — 

LOW-COST 

SILICON 

RECTIFIER-DIODES 


ANODEON SALES DIVISION 

12 PALMER ST., 153 STURT ST., 

SYDNEY, N.S.W. STH. MELBOURNE, VIC. 

31-0311 69-0300 


INTRINSIC 



QUALITY 
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FROM THE SERVICEMAN WHO TELLS 


A TYPICAL INTERMITTENT FAULT 

How does one tackle an intermittent fault? There is no simple 
answer to this, of course, but one thing seems certain. The more pre¬ 
parations one can make beforehand, in the form of observations, meas¬ 
urements, and facilities to monitor suspected circuits, the better chance 
one has of isolating the fault next time it appears. This month's story 
is a typical example. 


T HE problem concerned an annoying 
intermittent fault in a TV set. It 
wasn’t one of the really nasty types, 
such as those which come and go in 
varying degrees, but an intermittent 
nevertheless. And even the clear cut, “its 
on or its off” types are not to be treated 
lightly if one is to handle them effici¬ 
ently. 

The customer complained that the 
set would “blackout” at odd intervals, 
for periods ranging from a few minutes 
to an hour, then quite unaccountably 
come good again, when it felt inclined. 
While it was out. no amount of lounge- 
room first aid, such as flicking switches, 
twiddling knobs or—I suspect—pounding 
the cabinet, had the slightest effect. 

Routine questioning revealed that the 
sound was not affected, and that both 
the picture and the raster vanished from 
the screen. (Hence the term “blackout.”) 
Further, no adjustment of the brightness 
control produced any sign of light on 
the screen, modulated or otherwise. 

QUICK OR SLOW 

I also tried to discover whether the 
effect occurred instantly, or with a slow 
fade as might be caused by a faulty heat¬ 
er in valve or picture tube. Unfortunate¬ 
ly, the owner wasn’t too sure about this. 
He thought it usually went off quite sud¬ 
denly, but seemed to remember that it 
had faded slowly on one occasion. As 
it turned out, he was probably right, 
but this didn’t help much at the time. 

Having gathered all this information, 
I had to decide how best to tackle the 
problem. The set was not misbehaving 
at the moment, so there was little point 
in my making a call, unless the owner 
wanted me to take the set in and keep 
it until the trouble appeared. 

This suggestion wasn’t very well re¬ 
ceived. It seemed that the set sometimes 
went for weeks at a time with no sign 
of trouble, and it was easy to under¬ 
stand his reluctance to be without the 
set for so long. Nevertheless, I had the 
feeling that this was what would have 
to happen eventually, unless we were 
very lucky. 

For the present, however, all I could 
suggest was that he wait until the trouble 
occurred a§ain, make some simple obser¬ 
vations which might be useful, then con¬ 
tact me. If we were lucky, the fault 
might still be evident when I arrived. 

The observations I suggested were: 
(1) whether the failure was sudden or 
slow, (2) whether the heater of the pic¬ 
ture tube was still alight, and (3) confir¬ 
mation that the maximum brightness set¬ 
ting produced no visible image. 

Enlisting the customer’s help in this 
way can often produce very valuable in¬ 
formation about intermittent faults, but 
one needs to exercise care in exploiting 
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the idea. Not all customers take kindly 
to being “employed” to do something 
which they feel is the serviceman’s job 
anyway. Others may be willing enough 
but, with due respect, lack the ability to 
make observations with any worthwhile 
accuracy. And believe me, a wrong ob¬ 
servation can be much worse than none 
at all. 

On the other hand, some people are 
not only capable of helping, but quite 
keen to do so. This is especially so when 
previous attempts to fix a fault have fail¬ 
ed and they have reached the stage 
where they “will do anything” to be rid 
of the trouble. My present customer was 
more or less in this class and I felt it 
was safe to give him this small respon¬ 
sibility. 

The soundness of my judgment was 



The relevant portion of the circuit 
in which the fault occurred . Monitor- 
ing the picture tube voltages in ad¬ 
vance enabled the trouble to be 
isolated quickly when the set tailed. 

confirmed a few days later when he call¬ 
ed to advise that the set was “on the 
blink.” He was then able to report that: 
(1) the failure was quite sudden, (2) the 
picture tube heater was still alight and, 
(3) he was quite sure there was no light 
on the screen in any circumstances. Un¬ 
fortunately, my luck ran out at this stage. 
By the time I was able to make a call 
the set was going as well as ever again. 

A few days later the set failed again 
and, although I was able to make a 
quicker getaway on this occasion, I was 
still too late. I spent some time at the 
customer’s home, in the hope that the 
trouble might recur, but to no avail. 

By this time the customer had reached 
the “Is it ever going to be fixed?” stage, 
and I took the opportunity to suggest 
once again that the best approach would 
be to take it back to the shop. While 
still not happy about the idea, he saw 
the wisdom of it and consented. 


Back at the shop I set up the chassis 
in the place reserved for such problem 
cases and prepared to do battle. More 
specifically, I organised things so that, 
when the set did fail, I could make as 
many measurements as possible in the 
shortest possible time. 

I concentrated my efforts on the pic¬ 
ture tube operating conditions since, if 
it was true that both raster and picture 
were lost, this effect must be reflected in 
one or other of them. Once this had been 
pin pointed, it should be relatively easy 
to track down the cause. 

I set up the VTVM alongside the 
chassis, planning to use this to check the 
picture tube voltages at the cathode and 
G2. I also made it easy to make a rough 
check on the EHT, by peeling back the 
rubber cap over the Ultor connection, 
and making sure a suitable screwdriver 
was left handy. Although crude, such a 
test would be enough to find the kind 
of fault I was seeking. 

Then I switched the set on and 
measured the G2 and cathode voltages, 
jotting these down on a sheet of note 
paper which I left alongside the chassis. 
There is nothing like a few such notes, 
made under normal conditions, to refresh 
one’s memory when a set fails in several 
days time. I also checked the EHT— 
screwdriver fashion—and satisfied my¬ 
self that, for the moment at least, it 
was “normal.” 

However, the G2 voltage gave me 
food for thought. It was about 80 volts 
lower than it should have been and, 
while some tolerance is permissible, I 
felt that this was rather too much. 
Added to this was the fact that previous 
experience with this make of set had 
shown that it was prone to G2 voltage 
troubles. This voltage was derived from 
a voltage divider involving a couple of 
2.2M resistors, and these had not always 
proved as reliable as one would wish. 

TEMPTATION 

To be honest, the evidence seemed 
so strong I was sorely tempted to delve 
right in and check this part of the circuit 
without waiting for a failure. Fortun¬ 
ately, wiser council prevailed. Experience 
has taught me that it is all too easy to 
be sidetracked in cases like this, or to 
so disturb things that the real culprit 
can never be positively identified. There 
was nothing to be lost in being patient, 
and much to be gained. 

So I simply connected the VTVM to 
the G2 pin, switched the set on — with 
the sound turned down — and let it 
run. It ran like this for the next two 
days with no sign of the anticipated 
trouble, but I did notice that the G2 
voltage was varying by as much as 25 
volts above and below the figure I had 
first noted. This was more than could 
be accounted for by line voltage and 
other variables, and further strengthened 
my suspicion about this part of the cir¬ 
cuit. 

On the third day my patience was re¬ 
warded. It was during one of the brief 
periods when I was looking directly at 
the screen, and the picture disappeared 
with what might be called a. quick fade. 
It wasn’t sudden, as in a switching action, 
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TYPE 410T 
TWEETER 


GOLDEN 


TEN 


NEW golden^eight HIGH QUALITY HI-FI UNITS 

_Vj JTeReOpHoNvC SOUAtl 


- weans extra speaker sales i 

3 STAH SPEAKERS -for 3 D LISTENING 


GOLDEN TEN 
BASS UNIT 

with foam surround 

Retail £14/3/4 

SPECIFICATIONS—GOLDEN TEN 

Response .Wide range type 

40 to 10,000 c.p.s. with foam 
Power Rating: surround 

British .10 watts 

American .20 watts 

Flux Density .14,000 lines 

Total Flux .82,000 Maxwells 

Magnet Weight .... 2 lbs. (900 grammes) 

Magnet Type.Alcomax II 

Centre Pole .1£” (3.7 cm.) 

Impedance at 400cps* or 15 ohms 

Hole Fixing .8 equally spaced on 9£" 

Nett Weight .7*lbs (3.3 kg.) 


CROSSOVER CN104 
Retail: £8/15/- 


NEW GOLDEN EIGHT 

with foam surround 

Retail: £9/11/8 

SPECIFICATIONS—NEW GOLDEN EIGHT 

Response .Single cone type 

45 to 17,000 c.p.s. with foam 
surround. 

Power Rating (British) 6 watts (r.m.s.) 

Flux Density .14,000 lines 

Total Flux ..56,000 Maxwells 

Magnet Weights ....17£ ozs. (496 grammes) 

Magnet Type.Alcomax III 

Centre Pole t.1” (2.54 cm.) 

Impedance .15 ohms at 400 c.p.s. 

Hole Fixing.8 holes equally spaced on 

Nett Weight.4$lbs (2.154 kilo) 


Type 410T 4" 
TWEETER 
Retail: £4/11/6 


AUSTRALIAN AGENTS: 


RADIO PARTS PTY. LTD. 


562 SPENCER STREET, MELBOURNE — FY1251 


FREE Off-street Parking at Rear 


And at City Depot: 157 Elizabeth Street; MU1967, MU2699 (Open Sat. Morning) 

_ % _ 
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yet it wasn’t as slow as one would expect 
from a failing heater. It probably took 
three or four seconds to blackout com¬ 
pletely, and I could now understand 
why the owner had been somewhat un¬ 
sure of the exact behaviour. 

However, my immediate concern was 
what had caused it. And, remembering 
what I had already observed, it came 
as no real surprise when I glanced at the 
VTVM and found the G2 voltage down 
to zero. I had scored my first point. 

Of course, I still had to find the 
reason for this, but it was quite grati¬ 
fying nevertheless. In fact, the know¬ 
ledge that one has a tricky fault on the 
run, that it is virtually licked, is one 
of the more satisfying experiences of 
this job. It is well worth the patience 
one must exercise while waiting for a 
fault to show up. 

But, as I said, I still had to find the 
precise reason. The G2 voltage was de¬ 
rived from a junction of two 2.2M re¬ 
sistors, one of which connected to the 
B-plus boost supply, and the other to 
the HT line. The G2 voltage was be¬ 
tween these two supply valves. 

While I was naturally suspicious of 
the 2.2M resistors, I found it hard to 
imagine what could have happened — 
short of both going open circuit simul¬ 
taneously, which seemed highly unlikely 
— to cause a complete G2 voltage 
failure. If only one had failed, some 
voltage from the other one would have 
been indicated. The same reasoning 
would have applied had either the B- 
plus boost or the HT voltage failed in 
this particular part of the circuit. 

Nevertheless, the first thing I did was 
to check these voltages where they were 
applied to each resistor. Both were 
normal, suggesting that the fault was on 
G2 side of the network. I checked this 
latter point again, confirmed that it was 
still zero, then, rather reluctantly, switch¬ 
ed the set off. 

I say reluctantly because I always have 
the fear that the surge produced may 
cure the fault, making it necessary to 
start all over again. However, I need 
not have worried. A check with the ohm- 
meter showed a beautiful “dead short” 
in the G2 circuit, and lifting a couple 
of leads quickly isolated it. 

Part of this circuit involved a wind¬ 
ing on the line output transformer, the 
purpose of which was to produce a suit¬ 
able negative voltage pulse during the 
horizontal retrace period. This, being 
applied to G2, functioned to provide 
horizontal retrace blanking. Connection 
between the winding and G2 was via a 
470 pf mica capacitor. 

This was the culprit. It had broken 
down completely and, since the other 
end of the winding was connected to 
chassis, it effectively short circuited the 
G2 voltage. I fished it out, fitted a new 
one, and away went the set as well as 
ever. From then on it was mere routine 
to get the set back to the customer. 

However, the story has a rather 
strange sequel. After the set was safely 
back in the customer’s lounge-room, and 
while I was tidying things up on the 
bench, I picked up the aforementioned 
470 pf mica capacitor. Out of curiosity, 
I connected it across the ohmmeter 
again, and was intrigued to find that it 
appeared to have returned to normal. 

Mainly to satisfy my own curiosity, I 
decided to try to reconstitute the condi¬ 
tion. First I replaced the regular ohm- 
meter with the more sensitive VTVM, 
and this at least showed a measureable 
leakage of around 10 megs. 
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Since heat seemed the most likely 
cause, I tried this first, but without suo 
cess. I followed up with pressure, vibra¬ 
tion, tension on the leads, and anything 
else I could think of* but all to no avail. 
The needle on the meter sat stubbornly 
on 10 megs and refused to budge. What¬ 
ever the fault was, it wasn’t going to 
show up just for the asking. 

While I had hoped to make it fail 
again, this looked as though it could 
waste a lot of time and I had to call a 
halt somewhere. 

Taking a pair of side cutters, I chopped 
the thing in half and tossed it in the 
rubbish bin. 


However, I couldn’t help speculating 
on what might have happened if I had 
yielded to the original temptation and 
checked the set before it failed. Having 
found such a leaky capacitor, the natural 
inclination would be to blame it for the 
trouble and replace it. But, if it then 
stubbornly refused to deteriorate any 
further, how could one be sure that the 
fault had been cured? The leaky capaci¬ 
tor could just as easily be a red herring, 
with the real fault lying dormant until 
the set was back in the customer’s 
lounge-room. 

All things considered, I was rather 
glad I waited for the fault to show up.* 


NEW Electrodyne CUE-MASTER 

Automatic Cartridge Tape Recorder 



Designed for Radio, Television and 
Recording Studios, the fully-trans¬ 
istorised Cue-Master features 1- 
Button Operation, and a Sequen¬ 
tial Operation System. Cue-Master 
is compatible with all Australian 
systems, is available in Rack or 
Desk-mounted models and oper¬ 
ates on 220-240 volts AC 50 c.p.s. 


NEW Commercial-type Fairchild Transistors 

A new range of Transistors is available, at extremely low 
prices, including Silicon Planar Devices with typical Ft 
of 400 Me and typical lebo of .05 micro-amps at 30 
volts. Write for complete details. 


NEW interference-free Cable 

Interweave "8'' Cable by Perfection Mica Co., U.S.A. 

A new concept in low pick up and radiation cable has been de¬ 
veloped and is now available. A unique method of weaving in¬ 
sures cancelling of magnetic fields in all directions both from 
adjacent magnetic fields and fields set-up by the currents in the 
lead itself. Dramatic reductions in over-all hum interference. Ideai 
for filament wiring, low level to high impedance cabling, low 
level signal distribution in compact equipment. 

Further information and catalogues available. 

Please forward details b/ . . . T n . N AMP 

□ Cue-Master Cartridge Tape M c . 

Recorder. 

q Fairchild Commercial - type ADDRESS . 

Transistors. 

□ Interference-free Cable. 

(please tick) ........... 


CONSOLIDATED [ELECTRONICS PTY. LTD. 


380 St. Kil<fa Hoad. M el bourn**, S.C.2 


Phone*: 69 2331 
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ELECTRONIC DEVELOPMENTS 


KITSETS 


...BUILD IT YOURSELF... 
FOR HALF PRICE 


RECEIVERS 

1. DXERS I (B. or AC) 

2. DXERS 2 (B. or AC) 

3. DXERS 3 (B. or AC) 

4. S/W 3 Band 3 (A.C.) 

5. Little General 1961 


6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. 1962 Stereogram 

10. Transistor I 

11. Transistor 2 

12. Transistor 3 

13. Transistor 4 

14. Transistor 6 

15. Transistor (R.F.) 7 

16. Transistor 8 

17. Transistor (3 Band) 8 

COMMUNICATION 

TYPES 

18. Interceptor 5 

19. Globespan 8 


HIGH FIDELITY 
AMPLIFIERS 


20. Hi-Fi 

21. Mullard 

22. Mullard 

23. Mullard 


3 

3-3 

5-10 

5-20 


STEREO UNITS 

24. Mullard 2-2 

25. 1962 Mullard 3-3 

26. 1962 Mullard 10-10 

27. Unit I (R.TV&H.) 


28. Unit 2 (R. TV & H.) 

29. Unit 3 (R.TV&H. 

30. Unit 4 (R. TV & H.) 

31. Playmaster 101 

32. Playmaster 103 

33. Playmaster Twin 10 

34. Playmaster Twin 17 

35. Miniwatt Twin 10 


GUITAR AMPLIFIERS 

36. Golden Series 12 W. 

37. Golden Series 20 W. 

38. Std. Series 12 Watt 

39. Std. Series 25 Watt 

40. Std. Series 35 Watt 

P.A. AMPLIFIERS 

41. Standard 12 Watt 

42. Standard 25 Watt 

43. Standard 35 Watt 

44. Standard 100 Watt 

45. Transistor 10 Watt 

46. Transistor 30 Watt 

CONTROL UNITS 

47. Playmaster No. 8 

48. Playmaster No. 9 

49. Playmaster No. 10 

50. Transistor Low Noise 

(Monaural) 

51. Transistor Low Noise 

(Stereo) 

52. 4 Channel Audio 

Mixer. 


TUNERS 

t 

53. Playmaster No. 3 

54. Playmaster Program 

Source. 

55. Transistor High Gain 

56. T’istor Medium Gain 

57. Mullard Wide Band 

58. Philips Wide Band 

TRANSISTOR 

AMPLIFIERS 

59. I Watt Stereo 

60. 2 Watt Stereo 

61. 4 Watt Stereo 

62. 10 Watt Stereo 

TAPE AMPLIFIERS 

63. No. 3 R.TV&H. 

June, I960. 

64. No. 4R. TV & H. 

July, I960. 

65. Stereo Tape Amp. 

INSTRUMENTS 

66. 3” C.R.O. R.TV&H. 

67. 5" C.R.O. R.TV&H. 

68. 6V Tachometer 

69. 12V Tachometer 

70. Electronic Stetho. 

71*. Sweep Generator 

72. Pattern Generator 

73. G.D.O. Adaptor 

74. R/C Bridge 


75. Valve & Transistor 
Tester. 

76. Transistorised Signal 
Tracer. 

77. Transistorised Wave 
Meter. 

78. Standard Audio 
Osc. 

79. 1962 Wide Range 
Audio Osc. 

80. V. T. V. M. 

81. Signal Generator 
R.F. 

82. Distortion-Noise-&- 
Millivoltmeter. 

MISCELLANEOUS 

KITS 

83. 50 MC/S Converter 

84. 144 MC/S Converter 

85. S/W. I. Converter 

86. S/W. 2. Converter 

87. Light Beam Relay 

88. Fremodyne 4 

89. Stereo Phone Amp. 

90. Stereo Phone 
Adaptor 

91. Porta Player 

92. Porta Gram 

93. Transporta Grame 7 

94. Flasher Unit 

95. Regulated 9V 
Supply 

96. Universal Battery 
Charger 

97. Intercom Unit 


EXCELLENT FREQUEN¬ 
CY RESPONSE. LOW 
DISTORTION FIGURE 
HIGH INPUT SENSI* 
TIVITY. ALL CON¬ 
TROLS SELF CON¬ 
TAINED. 10 WATTS 
PER CHANNEL 



NOTE THE A&R OUT¬ 
PUT TRANSFORMERS 
USED ARE MADE TO 
OUR SPECIFICATION 
± IDB I0CPS TO 40 
KCS GRAIN ORIEN¬ 
TED CORE. POWER 
RATING-20 WATTS. 


MMIWATT TWIN 10 STEREO-COMPLETE KIT—£36/12/6 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FLINDERS LANE Phone 63-3596 

63-5973 MELBOURNE .... VICTORIA 63 5973 
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ELECTRONIC DEVELOPMENTS 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF FARTS AS FER 
R. TV & H., MARCH, I9<2 

ONLY £12/8/6 


rii 


'LEARN WHILE YOU BUILD" KIT 

A COMPREHENSIVE 9 STAGE COURSE 

WRITE FOR DETAILS NOW! 


OTHER POPULAR KITS AND INSTRUMENTS FOR 1963 


0 Q Q £ $» 



R. TV 4 H. UNIT 4 STEREO AMP. 
£37/12/6 COMPLETE 


LSGIO SIGNAL GENERATOR 
(6 BAND. 120 Ice to 260 me.) ONLY £14/10/- 


"GOLDEN SERIES" 
20 wall GUITAR 
AMPLIFIER vi >uTo! 
£31/15/6 

1962 Milliard 3-3 
Stereo Amp. 
£24/18/6 

COMPLETE 

1962 Milliard 
10-10 Stereo Amp. 
£38/7/6 

COMPLETE 

50 and 144 MC 
CONVERTERS 

£6/12/6 

(PLUS CRYSTAL) 


ALL TRANSISTOR 

24 watt Stereo kit 
£36/18/6 

1963 

TRANSISTOR 8 
£24/18/6 

R. TVS H. VALVE 
Transistor Tester 
£29/14/6 

HI-FI 3 
AMPLIFIER 
£14/18/6 





6V 4 12V TACHOMETER 
£14/16/6 


BM3 CRYSTAL MIC. (Stand extra) 
£2/10/- 


TOP QUALITY M/METER 
£4/12/6 


WE STOCK METALWORK AND PANELS FOR RADIO, TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 


ALUM. fir STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 

TV COMPONENTS 

VALVES 

CONDENSERS 

TRANSISTORS 

RESISTORS 

PICTURE TUBES 

RECORD PLAYERS 
RECORD CHANGERS 

TRANSFORMERS 

TRANSCRIPTION 

CHOKES 

UNITS 

TV AERIALS 

METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 232 FLINDERS LANE Phone 63-3596 

63-5973 MELBOURNE .... VICTORIA 63 5973 
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Building A 

FULLY CALIBRATED OSCILLOSCOPE 


This is the second article in a series describing a new 3-inch direct- 
coupled measuring oscilloscope. It discusses the circuit of the completed 
instrument, and explains its operation. The third article in the series will 
follow this discussion with a full description of the construction of the 

new instrument. 

By Jamieson Rowe 


L AST month, as you may remember, 
we discussed some of the tasks to 
which the modern oscilloscope is 
applied; we saw that such an instrument 
should incorporate full calibration if it 
is to carry out these tasks efficiently. We 
then discussed some of the ways in 
which the required facilities could be 
incorporated in an instrument of this 
type. 

With the more general aspects of the 
situation covered, let us now turn to the 
circuit of the complete instrument shown 
on these pages. In tracing through the 
circuit and noting its operation, we will 
be able to see the particular ways in 
which it provides the required versa¬ 
tility of operation. 

The first section of the circuit with 
which we will deal is the vertical, or Y, 
amplifier. This amplifies the signals 
being fed to the oscilloscope, increasing 
their amplitude in order that they may 
produce a deflection of comfortably 
inspected size when applied to the deflec¬ 
tion plates of the cathode ray tube. 

Four valves are used in the vertical 
amplifier, two 6BL8 units for the initial 
stages and two 6EB8 types for those 
which follow. As both the 6BL8 and 
6EB8 types are triode-pentode double 


valves, this gives eight separate valve 
functions. 

At the input to the amplifier is the 
step attenuator, which controls the over¬ 
all vertical deflection sensitivity. This 
has eight positions, giving sensitivities 
between 0.1 and 20 volts per centimetre 
in steps having the ratio 1:2:5. 

The attenuator is frequency compen¬ 
sated by means of capacitors shunting 
the various elements. Thus, when pro¬ 
perly adjusted according to the instruc¬ 
tions which will be given, the attenuator 
will have a constant effect over the com¬ 
plete range of frequencies handled by 
the instrument. 

The input resistance of the attenuator 
varies according to the particular step 
selected, but never falls below 1 meg¬ 
ohm and differs markedly from this 
figure on only one range—the 0.2 volt/ 
cm step, which presents an input resist¬ 
ance of 2 megohms. The input capaci¬ 
tance is constant for all ranges at 
approximately 35 pF. 

This figure may seem high, and indeed 
it would cause considerable shunting if 
applied directly to a high impedance cir¬ 
cuit handling high frequency signals. 
However, input cable capacitance will 
be equal to or greater than this figure 
in any case, so that measurements in 


such circuits will call for the use of a 
low-capacitance probe, regardless of the 
input capacitance of the amplifier itself. 
Suitable probes for such applications 
will be described in a later article. 

The amplifier is direct coupled from 
input to deflection plates and may thus 
be used to measure the direct component 
of signals. For many purposes, however, 
this will not be required and, in fact, 
it may be a nuisance if it is desired to 
inspect a small alternating signal which 
is accompanied by a large direct signal. 
An isolating capacitor is therefore pro¬ 
vided, which may be connected in series 
with the input of the amplifier to 
“block” any direct components. A slide 
switch marked “DC-AC” enables the 
operator to select either mode of opera¬ 
tion as desired. 

AC RESPONSE 

With the switch in the “AC” position, 
the response of the vertical system is 
3dB down at about 2 cycles, which will 
be adequate for most purposes. If a 
lower response is required, the switch 
must be set to the “DC” position and a 
capacitor of suitable value placed in 
series with the Y input terminal exter¬ 
nally. 

With the switch in the “DC” position 
and no external capacitor fitted, the 
response will of course be “flat” down 
to zero frequency. 

The amplifier is push-pull throughout. 
Phase inversion is carried out in the 
first amplifier stages, which employ the 
6BL8 pentode sections in the cathode- 
coupled or “long-tailed pair” configura¬ 
tion. 

These stages are given high-frequency 



☆ 

A view o 4 the com. 
pteted oscillo¬ 
scope, which if 
built in a stand¬ 
ard large instru¬ 
ment case . Al¬ 
though its shape Is 
is somewhat un¬ 
orthodox, it has 
the advantage 
that it will lit 
comfortably on a 
standard instru¬ 
ment shell. The 
tube screen is well 
shielded from am¬ 
bient light and 
has an illumin¬ 
ated graticule. On 
the lacing page is 
shown the circuit 
lor the instrument. 

☆ 


_ 
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by Servomex 


foster dynamic microphones 

for hand-stand-desk-lavallier use 


SPECIFICATIONS: 


Output Impedance 
Effective Output level 

Frequency Response 

Directional Characteristics 

Size 

Cable 

Complete with: 

Stand 

Adaptor-Swivel 
Neck Cord 


50 ohms, or 50k ohms. 

•58 dB (50k ohms). 

1,000 c/s (Odb = lV/microbar] 

100 to 12,000 c/s ± 5 dB 

OMNI-DIRECTIONAL 
7/8" dia. 3i M length 
3mm. P.V.C. 12' 

Desk Type (Model SF-II) 

5/8" 26 T.P.l.to 5/16" WHIT. 

to suit microphone clip 
For layallier use 

Marketed by 


DF-1 


Price Retoil 50k ohms — £5/5/- 

Plus Soles Tax - 10/11 

Price Retail 50 ohms — £4/12/6 

Plus Sales Tax - 9/8 

ZEPHYR PRODUCTS PTY, LTD. 

SIHISHSTI^SUNimU^VICTOm_ 

^(OJIlHF4CnilJKSOfR*OI04lltCTRJCIlHIUJPHBNT^iCOJ^2J®2^— 

0. K. Northovcr & Co.; Neil Muller Ltd; Homecrafts (Tas.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Ltd.; T. H. Martin Pty. Ltd. 
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• AC2 Mk 111 gives 9 amps or 20 amps, 
ACT Mk II gives 30 amps or 70 amps, ac¬ 
cording to tap setting. 

• Speed 40/60 Volts per second on wide 
range setting. 

• Accuracy ±: 0.1% 


Aust. 

Agents. 


AC7 Mk II 


• Zero Distortion. 

AC2 Mk III ^ Unaffected |by changes in Wave 
form, frequency, power factor, etc. 


RONALD J. T. PAYNE PTY. LTD. 

385 Bridge Road, Richmond, Vic. Tel. 42 1416. 


A. C. STABILISERS 
































This photograph shows the rear of the ehattlt. The vertical amplifier velvet are directly underneath th * 
tube, at the right-hand end of the ehattlt. The tlmebate and horizontal amplifier velvet are in the centre, with the 
power tupply components at the left. The 12ATT valve it obscured by the power transformer. 


shunt compensation by means of the 560 
micro-Henry peaking inductors connect¬ 
ed in series with their plate loads. The 
loads are small in value to achieve a 
high initial bandwidth-gain ratio, and 
the loading capacitance is lowered by 
the use of cathode-follower buffer stages 
using the 6BL8 triode sections. 

The output of the cathode followers 
is fed to the second pair of amplifier 
stages, which employ the 6EB8 pentode 
sections. Again the response of the stages 
is compensated by means of peaking in¬ 
ductors, in this case 270 uH units, and 
low values of plate load are used. 

The amplified signals appearing at the 
plates of these stages pass to the deflec¬ 
tion plates of the cathode ray tube via 
two more cathode-follower buffer stages 
using the 6EB8 triode sections. As be¬ 
fore, these stages reduce the capacitive 
loading at the amplifier plates and pro¬ 
vide a low impedance source for the 
deflection plate drive. This reduces the 
effect of lead capacitance. 

Series compensation is carried out in 
the deflection plate circuit by damped 
100 uH peaking inductors. These form 
a series resonant circuit with the deflec¬ 
tion-plate capacitance, and help maintain 
a smooth high frequency response. As 
shown in the response curve given in 
the June issue, the response is 3dB down 
at 3.75 Mc/s and only 6dB down at 
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5 Mc/s, with no sharp peaks or other 
discontinuities. 

To reduce the HT drain of the ampli¬ 
fier, the first four stages are connected 
in series with the output cathode fol¬ 
lower stages. This technique and the 
balanced nature of the amplifier as a 
whole combine to give the circuit excel¬ 
lent stability. 

Balancing of the amplifier is carried 
out by means of the 100 ohm slider 
potentiometer connected between the 
cathodes of the 6BL8 pentode sections. 
This potentiometer will also act as a 
coarse vertical centering control. 

SHIFT CONTROL 

The vertical shift control proper is a 
potentiometer which varies the bias ap¬ 
plied to the grid of the lower input 
stage. The potentiometer allows the bias 
to be varied between plus and minus 0.5 
volts, approximately. 

The bias voltages applied to the shift 
control are derived from divider cir¬ 
cuits employing silicon diodes as for¬ 
ward-biased voltage regulators. This is 
necessary, as any slight variation in the 
voltages would result in an amplified 
change in th e deflection plate potentials 
and the pattern would drift in position. 

The overall gain of the amplifier is 
approximately 230, which is a little over 
that required to produce the required 
100 mV/cm deflection sensitivity. This 


gives the amplifier a gain margin to 
provide for valve ageing. A 500K poten¬ 
tiometer fitted with a screwdriver adjust¬ 
ment slot and marked “Cal” allows the 
deflection sensitivity to be set accurately. 

Let us now turn our attention to the 
circuitry concerned with the production 
of the timebase signal. Generating a 
saw tooth wave, having a calibrated 
voltage gradient, enables the electron 
beam of the cathode ray tube to be 
swept horizontally at a known speed; 
thus the duration of various sections of 
the vertical signal may be measured. 

The timebase generator used in this 
oscilloscope is a Transitron-Miller cir¬ 
cuit, whose synchronisation is ensured by 
the use of a pulse triggering circuit. 
Readers unfamiliar with either the time- 
base or the triggering circuits should 
refer to the June article and to the 
September, 1962, article entitled “Syn¬ 
chronising the Miller Integrator Time- 
base.” 

A 6BX6 valve is used at the Miller 
integrator, with a 6BL8 triode section 
employed as a feedback cathode-fol¬ 
lower. The use of a feedback cathode- 
follower allows the circuit to operate at 
high speeds by providing a low impe¬ 
dance recharging source for the feed¬ 
back capacitor. It also reduces the effects 
of stray capacitance. 

Coarse adjustment of sweep speed is 
performed by switch sections S2a and 
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MASTER ELECTRICS m. m. 


A WHOLLY OWN ID 
SUBSIDIARY OP 
MOTOR SPARKS 
LTD. 



ELECO ELECTRONICS KIT 

ELECO. Educational Electronic Kits ideal for the radio beginners. A large 
number of units such as crystal sets, transistor sets, intercoms, morse practise 
sets can be built up with these kits. 

No soldering is required and full, simple instructions are given for all circuits 
together with wiring diagrams, etc. Anyone can follow these instructions and 
make some very efficient and worthwhile units. A baseboard and all necessary 
parts are supplied. 

KIT 1001 

8 different circuits can be assembled from this kit. These include Germanium 
Diode rdeceivers, 1 transistor radio, 1 transistor and diode radio, amplifiers, etc. 


KIT 1002 




SOLDERING 

Price of 1001 Kit £5/19/6 
Price of 1002 Kit £9/19/6 


20 different circuits can be as* 
sembled from this kit. These in¬ 
clude Germanium diode receivers. 

1 and 2 transistor radios, am 
plifiers, short-wave radio, RF 
Oscillator, Morse code practise 
set, audio frequency oscillator, 

2 transistor intercom, signal trac¬ 
er, etc. 


i 


★ SPECIALS ★ 

1. 2A3 Valves in original cartons, 12/6. 

2. Leathrette for Covering Portable cases — 
ali colours available, width approx. 4ft 
6in, Price per yard 5/-. 

3. Midget Variable Condensers with V*in 
shaft ideal for HF Receivers. 10PF and 
15PF, 3/6 each. 

4. View Flex TV Aerials ideal for mounting 
in the ceiling or under eaves. 18/6 ea. 

5. Collaro 240 Volt AC 4-pole Synchronous 
motors as used in Hi-Fi Tape Deck. Has 
part of mechanism attached to allow for 
3 speeds to be obtained. Worth £4/10/. 
Our price 39/6. 

6. Micro Switches multi-contact type, suit 
240 V. AC, 3/6 each. 

7. Shielded RF Air cored coils. Std. Size 3/- 
each. 

8. Job Loop aerials wound from plastic coat¬ 
ed low loss wire. 2/- each. 

9. Bakelite handles as used for old type port¬ 
able suitcases, etc., complete with fastening 
plates. Very strong and attractive. Cream, 
2/- each. Brown, 2/- each. 

10. 0-9 amp Hot Wire ammeters for AC or 
DC (few only), 7/6 each. 

11. Dial Drums all sizes, 2in, 2V4in, 3in, 5in, 
1/- each. 

12. Second-hand Variable condensers, all 
guaranteed in good condition and order as 
good as new. Std. Size 2-gang 7/6 each. 
Small size 2-gang 10/-. 

13. Sound Boxes for old type gramophones, 
3/6 each. 

14. Dual knobs made in Germany. Brown with 
Gold inserts ideal for TV Tuners and 
dual concentric pots—two matching pairs 
available. 

. Type A. Front knob with *4in hole. Back 
Knob with -Hin hole. 

Type B. Front knob with 3-16in hole. Back 
knob with Va in hole. 

Outside Diam., front knob l%in. 

Outside Diam. back knob 2in. 

Type A. Worth 8/6 pair, reduced to 4/6 

Type B. worth 8/6 pr. reduced to 4/6 pr. 

15. EHT Transformers for TV sets. £1 each. 

16. Shielded Oscillator coils—Iron cored Std. 
size, 3/6 each. 

17. Standard Size 455KC IF Transformers. 
Slug tuned type, 6/9 each. 

18. VCR. 138 Cathode Ray Tubes, 10/- each. 

19. Few only 4-Speed record players in case 
with amplifier, external speaker plug and 
microphone input. Worth 32 gns., reduced 
to £19/10/-. 

20. Shielded high tension Ignition Cable, 2/- 
yard. 

21. IM5G Valves, 7/6 each. 

22. Spark Plug Suppressors worth 3/6. Reduc¬ 
ed to 1/6. 

23. Jap. Multi electro, miniature size 20 mfd 


+ 20 mfd + 20mfd, 10 volts, 3/ each. 

24. Audio Chokes TA4 R.C.S. 4/3 each. 

25. Record Cleaning brush can be attached to 
any pickup, 2/- each. 

26. Channel Signal Generator, £9/10/- each. 

27. Channel Resistance Capacity bridge. 
£9/10/- each. 

28. Jemco Multimeters. £4/1/6 each plus 
12 Vx% Tax. Reduced to £3/ plus 12 Vi c /c 
Tax. 

29. 36/51 Valves.2/6 ea. 

VR502 Valves.2/6 ea. 

VT49 Valves.2/6 ea. 

7A4 Valves.2/6 ea. 

VT153 Valves . . .2/6 ea. 

VT218 Valves.2/6 ea. 

1D6 Valves .2/6 ea. 

30. 26XA Crystal Microphone will fit any 

Mike stand or can be used as hand mike. 
Made in Australia. 

Frequency range 80 to 8.000 C.P.S. 

Worth 35;-. An excellent buy at 19/6. 

31. Battery Holders for Jap. Transistor Port¬ 
ables. These hold 4-915 or 1015 torch cells. 
5/9 each. 

32. Midget Single Gang Variable Consensers 
with dial, will cover broadcast band. Solid 
dielectric type. Overall sizes, lin x lin x 
lin. A bargain for 10/- each. 



HIOKI MULTIMETER 
TH-J30 

A very useful meter at a reasonable price. 
Sensitivity on AC Volts 2000 ohms per volt. 
Sensitivity on DC Volts 4000 ohm per volt. 
Ranges AC volts 0-10, 50, 250, 500, 1000, 
DC volts 0-10, 50. 250, 300, 1,000. 

DC current 0-250 microamp, lOma, 250ma. 
Ohms 0-5000 ohms, 500,000 ohms. 

Inductance: 10H to 1000H. Capacity: 250 PF 
to .1 mfd. 

Decibels: -20 to + 22 + 20 to + 36. 

The front panel is made of black bakelite and 
the case is metal. The dimensions are 5 x 3‘/a 
x Wa inches. Weight 17oz. 

PRICE £3/6/3 

PLUS UWc SALES TAX OR £3/U/t 
INCLUDING TAX PLUS FREIGHT. 



WIZARD 200H 
MULTIMETER 

Ranges: 

DC Voltage 0-5, 25, 50, 250. 500 and 25000 
volts (sensitivity 20,000 ohms per volt). 

AC Voltage 0-10, 50. 100, 500, 1000 (sensi¬ 
tivity 10,000 ohms per volt). 

DC Current 0-50 microamps, 2.5 ma, 250 ma 
Resistance, 0-600,000 ohms 0-6 megs. 
Capacitance, 10 mmfd to .001 mfd to .1 mfd. 
Decibels, 20 to 22. 

Weight, 14oz. 

PRICE only £5/4/8 

PLUS 11V4% TAX. TOTAL of A 5/17/9 PLUS 
FREIGHT. 



HANSEN MULTIMETER 

Model FN sensitivity of meter 20,000 ohms 
per volt DC. 5,000 ohms per volt AC. 

Ranges: 

DC Volts 0-0.28, 1.4, 7, 35, 140, 350, 700. 
AC Volts, 0-0-14, 7, 35. 140, 250, 700. 

High Volts DC 0-1400, 7000, 28,000. 

DC MA 0-7. 140raa. 

DC Microamps 0-50. 

RF Volts—14 RMS 0 + 40 volt P.P. 

DB -20 to -59. 

Ohms, 0-5000, 500,000, 50 meg. 

Microfarads 0-0.03, .6. 

Henries 0-5. 500. 

Also tests for tube emissions, etc. All test 
prods., etc. provided. 

PRICE 15 gns. 

PLUS MVxP/c SALES TAX OR £17/14/5 
INCLUDING TAX, PLUS FREIGHT. 


SPECIAL NOTICE 


wise stated. Postage or Freight 


be to- 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA. 
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An underneath view o t the new oscilloscope. The vertical amplifier circuitry it on the lower left, with the bright- 
nett and focuting control circuitry above. The horixontal amplifier it in the lower centre , with the timebate above 
it . At the tar right it the heater trantformer, with the Schmitt trigger above . 


S2b. These select various values of input 
resistor and feedback capacitor to give 
seven consecutive decade speed steps — 
from 1 second/cm to 1 microsecond/cm, 
inclusive of both. 

The third section of this switch, S2c, 
Selects appropriate transitron screen-to- 
Kuppressor feedback capacitors for each 
^ange. The eighth position of the switch 
is a blank position on all three sections, 
and renders the timebase inoperative. 
This allows the X amplifier to be used 
for other purposes. 

Intermediate sweep speeds are obtained 
by SI, which selects one of three input 
voltages arranged in the ratio 5:2.5:1. 
This gives intermediate sweep multiples 
in the same ratio, corresponding to time/ 
cm calibration multiples of 1, 2 and 5. 

Speed calibration is performed by 
means of the 10K wire-wound potentio¬ 
meter connected to the top of the switch¬ 
ed voltage divider, which varies divider 
current. It accordingly adjusts all sweep 
speeds at once, and does not alter the 
range ratios. 

A 50K linear potentiometer is wired 
across the switched divider, and may be 
used as a continuously variable control 
over sweep speed. When this facility is 
not required, however, the control is left 
in the maximum resistance (fully coun¬ 
ter-clockwise) position where it must be 
kept to maintain the sweep calibrations. 

Synchronising pulses are fed to the 
Miller valve suppressor grid from the 
Schmitt trigger circuit, which employs a 
12AT7 twin-triode valve. The rectangular 
pulses produced by the Schmitt circuit 
are differentiated by the 15pF coupling 
capacitor and the 47K shunt resistor to 
produce alternately polarised “spikes.” 
As only the negative-going spikes are used 
to synchronise the Miller valve, the posi¬ 
tive-going spikes are removed by a shunt 
diode formed by an otherwise unused 
6BL8 triode section. 

An OA91 germanium diode is connect¬ 
ed in series with the screen-suppressor 
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feedback circuit of the Miller valve, to 
prevent this circuit from shunting the 
synchronising pulses. 

The Schmitt circuit is identical to that 
described in the September, 1962 article, 
with the exception that the switching 
compensation or “speed-up” capacitor has 
been made variable. This has been found 
desirable, as over-compensation — which 
may occur with a fixed capacitor due to 
lead dress differences — can cause ring¬ 
ing and consequent erratic synchronisa¬ 
tion of the timebase. 

The trigger circuit may be set to switch 
at various points on the synchronising 
signal waveform, by adjusting the bias 
voltage applied to the first grid. A “Trig 
Level” potentiometer allows this to be 
done. 

AUTOMATIC SYNCH. 

If this facility is not required, which 
will normally be the case, the potentio¬ 
meter may be disconnected by means of 
the “Auto” switch, whereupon the bias 
on the first grid is derived from that on 
the second grid. This causes the trigger 
circuit to switch at the zero-crossings 
of the synchronising signal, resulting in 
fully automatic synchronisation of the 
timebase for all signals above a certain 
minimum size. 

The value of this minimum size is ad¬ 
justable by means of the 1M potentio¬ 
meter marked “Trig Sens.,” which con¬ 
trols the regenerative loop gain of the 
trigger circuit. It should normally be set 
so that switching and synchronisation do 
not occur for signals producing a vertical 
deflection smaller than 2-3 mm, as 
greater sensitivity will render the circuit 
unduly sensitive to hum and noise and 
produce erratic synchronisation. 

A synchronising polarity switch allows 
signals from either vertical deflection 
plate circuit to be fed to the trigger cir¬ 
cuit. This enables the timebase to be 
synchronised to any point on both posi¬ 
tive- and negative-going sections of a 
signal. 


A third position of this switch allows 
the trigger to be operated from an exter¬ 
nal synchronising signal. To obtain re¬ 
liable synchronism the external synchron¬ 
ising signal should be 0.2 volts RMS or 
greater in amplitude. Synchronism will 
occur on the negative-going slope. 

The output of the timebase circuit is. 
connected to the horizontal amplifier, 
which is a cathode-coupled push-puli 
circuit employing two 6BL8 pentode 
sections. In addition, the output of the 
timebase and the input of the amplifier 
are both brought out to terminals on 
the front panel. 

This allows the timebase sweep vol¬ 
tages to be used externally for the 
operation of sweep generators, delayed 
timebases and similar devices. It also 
allows the amplifier to be used in con¬ 
junction with external signal sources 
and other timebases. For the latter func¬ 
tion, the internal timebase may be dis¬ 
abled by turning S2 to the blank posi¬ 
tion. 

Note that the timebase-amplifier con¬ 
nection is internally made, via the 2.2M 
resistor and a compensating trimmer. It 
does not have to be made externally, 
by linking the terminals — doing this 
will in fact overload the amplifier input. 

This method of connection has been 
selected for simplicity. It allows the am¬ 
plifier or timebase to be used separately, 
or together, with, the least operational 
complexity. 

It should be realised, however, that 
the permanent nature of the connection 
between the two will have to be con¬ 
sidered in applications where an external 
device must be connected between the 
timebase and the amplifier, with both 
operating. Such a device would be a 
delayed timebase unit. 

In such cases — admittedly a trifle 
exotic -the coupling produced by the 
2.2M resistor and capacitor could be 
swamped out by fitting the external de¬ 
vice with a low impedance output cir- 
(Continued on page 65) 
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CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NEW 
RANGE OF STEREOPHONIC EQUIPMENT 



LIVING 

SOUND 


14 VALVE HI-FI STEREOGRAM CHASSIS 


Complete tuner and amplifier for stereo, comprising a compact Hi-Fi Stereogram in two units featuring a high gain 
dual wave timer with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls in one unit and 
two Mullard 5-10 amplifiers with push-pull outputs and power supply on second chassis. 


£69/15/- 


Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned speakers supplied. Power output 10 watts per channel (20 watts), 
response of amplifier 40 to 15,000 cycles. 


F.O.R. 


Frequency 


ABOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPONSE 
OF 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS. 



ALL UNITS INCOR¬ 
PORATE THE NOW 
FAMOUS "MULLARD" 
AMPLIFIER & TONE 
CONTROL CIRCUITS. 


Write for Full 
Specifications of 
STEREOPHONIC 
EQUIPMENT OR 
TAPE RECORDERS 


10 VALVE HI-FI STEREOGRAM CHASSIS 


Complete stereo unit comprising dual wave tuner with tuned R.F. stage,. multi-input two channel pre-amplifier with 
tone controls and two Mullard 3-3 amplifiers power supply on separate chassis. Supplied with two Magnavox 8WR 
speakers. Power output 4 watts per channel. Frequency response of amplifier 40 to 15,000 cycles. 


£49/15/- 


F.O.R. 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO PLAYIK 1 

EQUIPMENT IN STOCK 


A COMPLETE HI-FI STEREO fa 

SYSTEM FOR ONLY GNS. F.O.R. 


UNIT STEREO PLAYMASTER AMPLIFIER No. 4 WITH PLAYMASTER TUNER 



(Amplifier-tuner incorporated in same case.) 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

— SPECIFICATIONS — 

• Output 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning! indicator, frequency coverage 550to 
1,600 KC. 

• Valves 4 6GW8—12AU7—1 6N8—1 6AN7—1 EM84—2 1N1763 Recti¬ 
fiers. 

• Supplied in self-contained case finished in beige, hammertone, with black 
and gold control panel with matching knobs. 

• Switching and input facilities for pick-up—radio, F.M. Tuner and Tape 

Recorder. 

• FULLY GUARANTEED 


PLUS THE MEW B.S.R.-UA12 OR GARRARD STEREO CHANGER 

AND TWO MAGNAVOX 8 W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 4 0 TO 12,000 CYCLES 


Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD N.S.W. PHONE UA2145 * 
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KL EAHT 

IN HI-FI TAPE RECORDERS 
4-TRACK TAPE RECORDER FOR ONLY 

£ 49'10 



MODEL TR5 
2 TRACK 42 gns 
4 TRACK 
£49/10/- 

INCLUDED IN 
PRICE: 

1—Reel of Tape. 1— 

Empty Spool. 1—Acos 
MIC40 mic. Choice of 
colours. 

FULLY GUARAN¬ 
TEED. 


Colours Available: Grey, Red, Blue, Brown. 


• Built-in MIXER, a must for 
film enthusiasts. 

• 2 Speakers, for extended 
bass response. 

• Superimposing. 

• Monitoring. 

• 3W output. 

• Fast forward and rewind. 

• Magic eye level indicator. 

• Freq. response: 

2 Track 40-10,000 cps. 

4 Track 40-12,000 cps. 


Provision for Mic. and 
Radio P.U. inputs ext. 
speaker and ext. Amp. out¬ 
puts. 

• Tone control. 

• Speed 3$in/sec. over 3 hours’ 
recording. 

• Weight 191b. 

• Can be used as P.A. ampli¬ 
fier. 

• Stereo output on 4 track. 


LOOK AND COMPARE! 


MODEL TR3 and TR3-4 



Incorporating the latest Collaro 
" STUDIO" Deck 

LOOK AT THESE FEATURES: 


FREQUENCY RESPONSE, plus or minus 3db. 

40-14000cps at 7V’/sac. 50-10000cps at 3V/sec. 
60-3800cps at 1V’/s«c. 

• Six valve amp. • 2 speakers • Switched negative feedback 

equalising for each speed • Output corrected to C.C.I.R. standard 


• Signal to noise ratio better than 45db • 4W cutout • Super 
imposing • Monitoring through speaker whilst recording • Separate 
treble and bass. 


• Takes 7in spools and lid on. 

• 3 motors. 

• Fast forward and rewind 1200 
feet in 65 sec. 

• Pause control. 

Foot controls are available for all 
‘'PAUSE” button. 

PRICE: 

MODEL TAl. A 


0 Tape measuring and calibrat¬ 
ing device. 

• Weight 291b. 

• Light piano key controls. 

• Valves EF86, 12AT7. 6AQ5. 
6BQ5, EM84, 6AU6. 

Collaro tape decks, for operating 

£4/15/-. 

UX. AMPLIFIER. 


which you can attach to your TR3-4 or TR6 tape recorder for 
Stereo record and play available for £29/10/-. 


COMPLETE RECORDER with mike. 
TR3 two track £72/9/-. 
TR3-4 four track £80. 


All Recorders Fully Guaranteed. 



MODEL TR6 

Incorporating the famous "TRUVOX" 
tapedecks. 

The Model TR6 is the latest addition to the range of classic 
Tape Recorders to satisfy those who want better than the 
average recorder. Do not let extremely low price, 92 Gns., 
mislead you. This recorder is equal to many others 
selling over £200. The “Truvox” tape decks have proved 
themselves to be among the best overseas. Built to last a 
lifetime, latest “Miniflux” four-track heads, tropicalised to 
suit all climatic conditions. 


FREQ. RESPONSE: 

40—20.000cps at 7’* i.p.S. 

40—12,000cps at 3> 4 i.P.s. 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH BUT¬ 
TONS. 

• PAUSE CONTROL. 

• HUB LOCKS TO LOCK 
TAPE-REELS. 

• AUTOMATIC STOP (optional 
extra). 

Ta pa speeds within plus or 
Sise: 17U x 13*a * 7Uin. 


• TAPE POSITION INDICA¬ 
TOR. 

WOW ANO FLUTTER: 
Better than .15% at 7 1 * i.P-s. 
Better than .2% at 3’« i.P.s. 

• BUILT-IN MIXER. 

• 2 SPEAKERS. 6 x 4in. 

• 4W OUTPUT. 

• SEPARATE TREBLE AND 
BASS. 

• MONITORING. 

• P.A. FACILITIES. 

• STEREO OUTPUT. 

minus 1% of stated speeds. 
Weight: 32lb including lid. 


Price 92 gns. 

Dynamic microphone, freq. reap. 80-12,000cps extra £5/15/. 


Classic 


Radio 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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cuit, such as a cathode follower. Alter¬ 
natively, the internal connection could 
be removed and made into an external 
link, with the two components on a 
piece of tagstrip and perhaps “potted” 
for operator protection. The link could 
be chained to the instrument, to prevent 
its straying! 

If such a link system is contemplated, 
it is well to remember that the “T.B. 
OUT” terminal is “hot,” being connect¬ 
ed to the 250-volt supply line via the 
timebase cathode follower. In fact, it is 
worthwhile for the operator to bear this 
point in mind whether a link is used 
or not. 

DIRECT COUPLED 

The X amplifier is direct coupled, so 
that it may handle the very low sweep 
speed waveforms. Readers thinking of 
using the timebase circuit of this oscil¬ 
loscope in another instrument should 
note this point, as a normal resistance- 
capacitance coupled horizontal amplifier 
will not be able to handle the output 
from the timebase on the lowest speed 
ranges. 

The 10K potentiometer connected 
between the two amplifier valve cathodes 
is normally in the maximum resistance 
position, where it effectively isolates the 
two. This results in negative current 
feedback in each of the 2,200 ohm re¬ 
sistors, and a low but stable gain for 
the amplifier as a whole. This is the 
position called “CAL”. 

If it is desired to expand the trace 
horizontally for the inspection of a 
small section of a waveform, the con¬ 
trol is adjusted so that the cathodes are 
progressively connected together. This 
reduces the feedback degeneration, and 
the amplifier gain rises, giving increased 
deflection and an effective trace width 
of many screen diameters. 

This is not to say that the X amplifier 
in this position feeds to the cathode-ray 
tube deflection plates a voltage which 
would deflect the beam for such a dis¬ 
tance. In fact, the amplifier valves will 
only deliver a peak-to-peak voltage 
slightly greater than that required to 
produce full screen width deflection, 
before saturation and cutoff distortion 
occurs. 

What happens when the sweep is ex¬ 
panded is this: the waveform fed to the 
deflection plates becomes distorted — 
flattened, in fact — at both extremes, 
which correspond to “off screen” at 
either end. The part of the waveform 
corresponding to the visible section of 
the trace is NOT distorted, however, and 
appears as if it were a tiny section of 
the magnified “whole.” 

It is a case of “what the eye doesn’t 
see, the heart doesn’t grieve over”— 
the waveform is distorted, it is true, but 
only where we can’t see it. 

Why doesn’t this distortion become 
visible if we turn the X shift control? 
.Simply because the shift control is a 
bias control for the deflection valves. 
While it seems to have the effect of 
sliding the expanded trace past the 
screen, or the screen along the trace, 
what it actually does is “unroll” the 
trace as if it were a scroll wound 
on rollers each side of the screen. 

More accurately, the direct coupling 
between the valves and the tube deflec¬ 
tion plates means that the visible por¬ 
tion of the pattern corresponds to linear 
operation of the valves. The shift con¬ 
trol simply alters the relationship be¬ 
tween the instantaneous signal ampli¬ 
tude and this area of linear and visible 
operation. 


This is quite an important point, foi 
it might be thought that in order to 
magnify the trace one would have to 
design the deflection amplifier to handle 
very large voltages without distortion. 

And if the older type of capacitance 
coupling—deflection plate potential shift 
control circuitry were used, this would 
indeed have to be done. But the use 
of direct coupling and valve bias shift 
makes this unnecessary. 

It should be noted also that the effect 
of the shift control is magnified by the 
X GAIN potentiometer, along with the 
trace width. Thus 10 degrees of con¬ 
trol rotation in the “CAL’* position of 
the cathode control will give far less 
shift than the same amount with the 
trace expanded. 

The shift control is thus always cap¬ 
able of presenting a given part of the 
trace for inspection, irrespective of the 
amount of trace expansion in use. This 
is another desirable feature of the direct 
coupled, bias shift system. 

The circuitry associated with the 
cathode-ray tube must now claim our 
attention. 

As we have seen when the deflection 
amplifiers were being examined, the de¬ 
flection plates are directly coupled to the 
output circuitry of each amplifier. They 
are thus at some 180 volts (approx.) 
positive with respect to the chassis. 

To provide the tube with an overall 
voltage sufficient to give adequate spot 
illumination and proper focusing, the 
cathode circuitry is connected to a 
divider supplied with -300 volts. The 
lower end of this divider connects to 
the 1N2858 diode used to develop -0.5 
volts for the vertical shift control. 

SUPPRESSION 

The control electrode or “grid” is sup¬ 
plied with flyback suppression pulaes 
from the screen grid of the 6BX6 time- 
base valve, via the 0.0068uF blocking 
capacitor and the 47K buffer resistor. 

The screen potential is prevented from 
varying during the forward trace—which 
variation would vary the trace brightness 
—by the OA91 diode and 6800 ohm re¬ 
sistor connected to the 175 volt HT 
line. The screen potential is thus pre¬ 
vented from rising discernibly above this 
figure. 

Spot focusing will tend to vary over 
the cathode-ray tube screen if the final 
accelerating electrode or “anode” is not 
at a potential equal to the average poten¬ 
tial of the deflection plates. This effect 
is termed “astigmatism,” as the defocus- 
ing effect resembles that experienced by 
people with astigmatic vision. 

To allow astigmatism to be mini¬ 
mised, the final anode voltage is sup¬ 
plied by a potentiometer connected be¬ 
tween the 250 volt HT line and the 
chassis. The potentiometer is brought 
to the front panel of the instrument, 
as the correct setting will depend some¬ 
what on the brightness and focus set¬ 
tings. 

Operating voltages for the tube and 
the rest of the circuit are supplied by 
the power supply circuit, which con¬ 
sists of two voltage-doubler circuits. A 
conventional “full wave” doubler de¬ 
velops plus 300 volts for the deflection 
amplifiers and timebase, while a “half 
wave” doubler develops minus 300 volts 
for the cathode-ray tube supply. 

Silicon diodes are used in both 
doubler circuits. Type IN 1763 diodes 
are shown in the circuit, but any units 
having a peak inverse voltage rating of 
400 volts or higher may be used, such 
as the OA210, OA214 or FST1/4. 

_ 


BOYT’S 


RADIO & ELECTRICAL 
PTY. LTD. 



TUBULAR EXTENSION 


SPEAKER 


For use with Transistor Radios 
this speaker gives your transistor 
Tonal qualities of a cabinet 
Radio for just— 


£2/8/- 


JUNIOR MIKE AND 
LOUDSPEAKER 



The ideal children's 
gift which will give 
entertainment as well 
as education, it 
is battery-opera¬ 
ted and has a 
50ft, extension. 


II 

in 


£4/19/6 



AGMER BINOCULARS 


Centre Focussing Prismatic 
Binoculars at prices ranging 
from £7/19/8 for 6 x 30 
to £13/19/6 for 12 x 50 


Showtooms: 

92 Burlington St., 
Crows Nest. 

Phone 92-6161-2-3. 

3 Barlow Street, Sydney. 

Phone 61-2323 
39 Poeifie Pde., Dee Why. 
Phone 98-8555 
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LATEST FROM 


DECCD 


DECCA 

DERAM 

CARTRIDGE 


The revolutionary Decca “Deram” 
is a microgroove ceramic cartridge, 
fitted with a diamond stylus for stereo 
or mono records. Why is it revolutionary? 
Because the “Deram” causes less wear 
to records after 250 playings than the 
average cartridge does after only one! 
Two types available—Transcription, 
£7.17.6. Auto-change, £5.12.6.* 


=* 



DECCA ''DERAM'' TRANSCRIPTION ARM 

Decca have now produced a transcription arm specially 
designed for use with the “Deram” cartridge (although 
the cartridge can, of course, be used with the majority 
of other arms). The arm has a standard half-inch 
mounting shell. Price, transcription arm only, £8.2.6.* 


.* _____... e 
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DECCA PROFESSIONAL 
STEREOPHONIC PICK-UP 

This model incorporates the Stereophonic Mark II head 
and the Professional arm. It is the latest refinement 
of earlier models which established themselves as the 
finest in the world. Price complete, £51.14.6.* 


DECCA MICROUFT 

Hands off the pick-up! Fit 
a Microlift and avoid dam¬ 
age to stylus and records. 
Gently and accurately the 
Microlift lowers the stylus 
onto the record at any point 
you choose . . . and just as 
gently lifts it clear. Price, 
£3.6.3.* 


Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

60 Clarence Street, Sydney. 'Phone 29.1571 

WRITE FOR free descriptive literature and name of your nearest 
Decca Distributor who will gladly demonstrate this equipment. 

* Retail prices throughout Australia. 




A 12 Henry filter choke is used to 
provide proper filtering of the vertical 
amplifier supply. This is necessary as 
any AC ripple present at the output 
of the deflection amplifier would be 
superimposed on the synchronising sig¬ 
nals fed to the Scnmitt trigger and 
would upset the synchronisation. 

Ripple in the supply would not be 
visible on the screen as vertical deflec¬ 
tion, it should be noted, as the ampli¬ 
fier is push-pull throughout and will 
thus cancel out such ripple as far as 
the deflection plates are concerned. 

( Two power transformers are used, 
one an 80mA doubler type used to 
supply the HT voltages and the heater 
voltage for the vertical amplifier, and 
the other a dual filament type used to 
supply the remaining heater*. The 
larger transformer has a copper “shorted 
turn” shielding strap to reduce leakage 
flux. 

A neon-tube circuit connected to the 
high-voltage winding on the main 
transformer develops a clipped-sine- 
wave reference signal having an ampli¬ 
tude of 1 volt peak-to-peak. This signal 
is used to calibrate the vertical ampli¬ 
fier and the timebase, as we will 
describe in the next article. 

To allow the oscilloscope to be used 
as both an inspection and a measuring 
device, and also to ease operation in 
situations of high ambient light inten¬ 
sity, the cathode-ray tube is provided 
with a green-tinted calibrated graticule, 
which has a ruled centimetre-spaced 
grid. 

SMALL LAMPS 

Two small post-office type 6-volt 
100 mA lamps are provided, which are 
arranged so that they edge-light the 
graticule and cause the grid to become 
visible. A rheostat is provided, so that 
the lamps may be adjusted to make the 
lines of the grid invisible, partly or 
completely luminous as desired. 

The tube used in this instrument is a 
type DG7-32/01, a low-voltage unit of 
symmetrical construction and moderate 
sensitivity designed especially for 
small oscilloscopes of this type. It 
should be noted that older tubes will in 
general be unsuitable for this circuit, 
either because of poor sensitivity or be¬ 
cause of inadequate brightness and/or 
focusing at the voltages used. 

There is a possibility that readers 
may have small post-deflection accelera¬ 
tion tubes available, such as types 
DH7-78 or DH7-91, or similar. These 
tubes could be used with the deflection 
amplifier and timebase of the new 
circuit, but would require a modified 
power supply circuit, to provide them 
with minus 700-800 volts at the cathode. 

Such tubes will give the instrument 
a higher sensitivity and will exhibit a 
brighter, better-focused spot. However, 
they will be somewhat longer than the 
DG7-32/01 and will require a larger 
case or somewhat revised layout. They 
are, of course, somewhat more, expen¬ 
sive and in considerably poorer supply 
than the tube specified. 

This concludes our description of the 
circuit features of our new oscilloscope. 
Next month, we will describe its con¬ 
struction, and give details of the cali¬ 
bration procedure required when the in¬ 
strument is completed. This will be 
followed by an article describing test 
probes capable of extending its uses 
and possibly giving details of a pre¬ 
amplifier unit to extend the sensitivity 
over a restricted bandwidth. 

(To be continued) 
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A READER BUILT IT! 


From Mr L Collins of Swan St, Kerang, Vic. we have received the 
circuit of an interesting variable DC supply for bench testing transistor 
radios. Mr Collins describes the unit as follows: 


T HE power supply operates from the 
240 volt mains and delivers 0-15 
volts at 500 miiliamps. It was built as 
a bench supply for soak testing transistor 
radios over a long period and also to 
check no-volume and high-volume cur¬ 
rent drain, which is essential in deter¬ 
mining the cause of short battery life, 
distortion, etc. This is its primary pur¬ 
pose, but I am sure it will find other 
uses. 

The original circuit was taken from 
the American “Popular Electronics” of 


The unit was built on a standard 8in 
by 5in by 2fin chassis and the com¬ 
ponent layout and wiring is non-critical 
apart from providing a good heat sink 
for the 2N256 and ensuring that none 
of the transformer secondary wires are 
earthed. 

The bleeder resistance across the out¬ 
put improves regulation and af the same 
time acts as a fixed collector load, per¬ 
mitting the output to be reduced to zero 
even under fairly small external loads. 

The principle on which the unit works 



March, 1960, and used a full-wave rec¬ 
tifier circuit with a transformer having 
a 50-volt centre-tapped secondary. Due 
to these transformers not being easily 
available in this country I have used a 
voltage doubling rectifier circuit with a 
standard transformer having two 6.3 volt 
secondary windings which can be placed 
in series. 

OPTIONAL CHANGE 

The only other change is the inclusion 
of a 10K ohm, 10 watt resistor in series 
with the variable potentiometer. This 
was done for two reasons; firstly to de¬ 
crease the available output voltage, and 
can be omitted if necessary; secondly, 
to give a smoother range on the potentio¬ 
meter. 

Although the unit is capable of supply¬ 
ing 500 miiliamps it was only fitted with 
a 0-100 milliamp meter. The standing 
current in a transistor radio is normally 
around 10mA (which would be well nigh 
impossible to read on a 0-500 mA meter) 
and the maximum current rarely exceeds 
100 mA in this type of work. 


is simplicity itself. The emitter/collector 
resistance of the transistor and the 
bleeder resistor form a voltage divider. 
As base bias of the transistor is increased 
by turning the potentiometer toward its 
negative end, the emitter/collector resist- 
ace drops, increasing the available out¬ 
put* voltage. 

PARTS LIST 

T: Power transformer, two 6.3v la !) 
windings connected in series toj) 
give 12.6 volts. 

D1, D2: Silicon diodes, 1N2858, !) 

0A210 or similar. Jj 

Cl, C2; 200 uF 16vw electrolytic. j| 
C3: 500uF 18vw electrolytic. |! 

R1: 10K 10 watt wirewound resistor. ]| 
R2: 500 ohm 2 watt w.w. pot. )) 
R3: 150 ohm 10 watt w.w. resistor. j| 
R4: 100 ohm 10 watt w.w. resistor. 

TR 1: 2N256, 0C26 or equivalent.)! 
Ml: O-lOOmA meter. 

M2: 0-15V meter. j) 


SONY SERVICE 


Bring or send your Sony 
Transistor radio for repair. 

Most spare parts are available but 
for use in our repairs only. 


SONY 


"RESEARCH MAKES 
THE DIFFERENCE" , 


We do not sell spare parts. 

PETER G. BROUGHTON 

209 George St., Sydney. 
Phone 27-5831. 


If you wont 

STEREO 

EQUIPMENT 

You'll deal better with 

H.D. RADIO PRODUCTS 

Cabinets for equipment and speak* 
ers AT FACTORY PRICES are avail¬ 
able from stock or we'll make to 
your order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis- 
players—-speakers—tape decks* 

JULY SPECIALS 

tiiiiur uiitiiti 

MAGNA VOX 8WR speaker 
(f.c. 30-15,000 c.p.s., voice coil 2,7 
or 15 ohms) and 1.9 cubic feet re¬ 
flex cabinet. £14/10/, including 
packing. 

WHARFEDALE GOLDEN 10 

or Goodmans Twinaxiom 10 
speaker (v.c. 15 ohms) and 3 cubic 
feet reflex cabinet. £28/10/, in¬ 
cluding packing. 

Cabinets are made of |in ply to 
speaker mfrs. design. Maple, wal¬ 
nut or rosewood colours First- 
class lacquer finish. 

“Make-It-Yourself” cabinet kits 
to suit all speakers, from £5/15/ 
for 8in. 

Stereo Amplifier, 8 watts, with 
two 8WR speakers and Garrard 
stereo-monaural changer-player, 

£34. 

8 Element TV Aerials. Highly 
efficient and designed especially for 
weak signal areas, for receiving sta¬ 
tions located as follows: All capital 
cities £5/5/, Ballarat, Goulburn 
Valley, Canberra, £5/15/; Darling 
Downs and N.E. Tasmania, £5; 
Central Tablelands (N.S.W.) and 
Bendigo, £6/15/; Latrobe Valley, 
£4/10/. 

immir ttiimit 

W rite for Stereo Catalogue 

H.D. RADIO PRODUCTS 

Manufacturer* of Quality Radio 
and Radio Furnitura for 31 yaart. 

103*105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: LM5S80. 


JLSL 


Tatavlelnn A UnkhUe Jufv 1061 




























































CNR. WILLIAMS ROAD AND CHARLES STREET, NORTH COBURG, VIC. 


- PHONE 35 1203 


_ 
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Today the emphasis is on smaller components and our own 
lamination and heat-treatment section can cater for your special 
needs for small transformers. The illustration shows a typical 
example of a specially-developed low-level transformer in a 
Mu-metal case. Overall size is only 1£" diameter by IT. 

This is one of the many special transformers designed 
and developed by our highly-skilled engineers. 


ANOTHER 


Consult us for all small power 
or audio transformer requirements. 


POWER TRANSFORMERS 

4 MeMJ* VOLTAGE DOUBLER TYPES 
$ /tyW'. FULL WAVE RECTIFIER TYPES 

^ A/fiWl! DATA SHEET AVAILABLE 


send for your copy NOW! 


A & R ELECTRONIC EQUIPMENT Pty. Ltd. 46 lexton rd.. box hill, vie; 
Please send me your NEW POWER TRANSFORMER Leaflet. 

NAME........ ADDRESS.......STATE.. 


BIG THINGS in 


SMALL 


































First up, this month* is the letter reproduced on the following page, chal¬ 
lenging something which Alan Nutt had to say in our November, 1961 
issue in his article "Cavities, Klystrons, Plumbing." By way of variety, 
there follows more discussion on the subject of light measurement, relative 
to making photographic prints. 


By Neville Williams 


T AKING first things first, the nature 
of the challenge to Alan Nutt is 
clear enough from the letter overleaf, 
which I suggest you read at this stage. 

If you can turn up the original article, 
so much the better. 

Normally, on receipt of a letter like 
this, we simply pass it over to the 
author, with the suggestion that he turn 
up his references and prove the corres¬ 
pondent wrong—if he can! 

In this case, it isn’t very practical to 
do that, because Alan Nutt is no longer 
attached to our staff. In fact, he’s in 
the highlands of New Guinea and re¬ 
mote, indeed, from handy sources of 
reference. 

The best we could do was to have 
a look at what he wrote, check up on 
the texts to which he is likely to have 
referred and try to work out what was 
behind the statements as published. 

THE PROBLEM FIGURE 

It would seem that Alan Nutt’s figure 
5—the one queried by our correspon¬ 
dent—is based on a very similar dia¬ 
gram on page 201 of “Understanding 
Microwaves” by V. J. Young, Ph.D., 
assistant vice-president and head of the 
Engineering Dept., Hazeltine Electronics 
Corporation. 

In the particular chapter Dr Young 
examines the characteristics of spheroid 
and parabolic reflectors. He indicates, 
by one figure, how parallel rays, enter¬ 
ing a spheroid reflector, are not focused 
to a definite point but are subject rather 
to a good deal of re-reflection and scat¬ 
tering. 

A parabolic reflector, on the other 
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hand, is shown to produce a high degree 
of focusing from a parallel input beam. 

A second pair of drawings in Dr 
Young’s book illustrates the converse, 
in which spheroid and parabolic shapes 
are used as reflectors for a point source 
of microwave energy. Depending on the 
relative position of the point source 
to the reflector, the parabolic shape is 
shown to produce a convergent, parallel 
or divergent beam, exactly as illustrated 
in Alan Nutt’s figure 4. 

In the spheroid case. Dr Young 
chooses to place the point source of 
energy at the centre of what would be 
the complete circle, so that all the energy 
is reflected back from the surface to 
the point of origin. Nor is the choice 
accidental, for he refers specifically to 
a “point source feed, P, located at the 
centre of the semi-circle from which the 
reflecting surface is generated.” 

But why? If some sort of beaming is 
to be achieved, this would be about the 
worst place to locate the point source. 
Unfortunately, he doesn’t give his 
reasons for so doing. 

My guess is that Dr Young’s intention 
was not to stress the spheroid’s unsuit¬ 
ability as a source of parallel rays — 
a point that had been made already and 
which is commonly accepted anyhow. 
More likely he was trying to stress that 
improper focusing, resulting in a sub¬ 
stantial proportion of the energy being 
returned to the source, interferes with 
the characteristics of the source in terms 
of impedance, etc. 

To make his point, he chose the worst 
possible case, with the point source at 
the centre of curvature and with all the 
rays passing back through the origin. 



ABOUT 
REFLECTORS 
FOR UHF 

This seems to be at variance with our 
present correspondent’s ideas but Dr 
Young’s statement is quite clear. I 
quote: 

"Radiation from the point source to 
the reflecting surface must, after reflec¬ 
tion, travel back through the source 
again. The reaction on the source will 
thus be to produce resonance if the 
radius is a quarter wavelength and an 
unloading effect if it is a half wave¬ 
length. This type of difficulty is at least 
partially overcome when a parabolic 
surface ... is used.’* 

FURTHER .PRECIS 

Well then, in his article in our Nov¬ 
ember, 1961, issue, Alan Nutt would 
appear to have attempted a precis of 
what was already rather condensed 
material, so that the intention has be¬ 
come even more obscured. 

What is equally unfortunate, he in¬ 
advertently chose the letter “F” to sig¬ 
nify “Feed” (see Young’s terminology 
already mentioned) overlooking the fact 
that “F” would likely be construed as 
signifying “Focus.” While I therefore 
quite understand our correspondent’s 
impression that the diagram and para¬ 
graph are wrong, I don’t think that Alan 
Nutt was, in fact, confused between the 
centre of curvature and the focal point, 
if one can use such a term in this con¬ 
text. 

It would seem to be one of those 
cases where an intention, which may 
have been clear enough to the author, 
has not been conveyed properly to his 
readers. What is more, it has been com¬ 
plicated by the choice of an ambigious 
initial. 

In short, I can only agree that the 
section in question is confusing, to say 
the least. 

It would probably have been a lot 
better if the whole reference to spher¬ 
oids had been omitted and this would 
at least have put it in line with many 
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Australia's own 


DU CROS TAPE is here 

The most exciting Hi-Fi news since tape was invented! 


AT LAST. Here is a new lower price tape with definite advantages for the users. 
Lower background noise. . . excellent frequency response . . . backing designed for 
optimum flexibility and consistency. Other advantages too! No wonder Du Cros 
is being so readily accepted for professional recordings as well as domestic users. 
Ask for it at your stockist. These new high quality tapes are retailing at moderate 
cost; e.g. 1200ft Std Play £2/12/-. 

THE TECHNICAL DATA: 

SIGN 
OF 

FIDELITY 
IN 

SOUND 



cUl 


SPECIFICATIONS. TYPE No. 532 and 191. 

MAGNETIC PROPERTIES. 

COERCIVITY. 280-300 OERSTEOS. 

RETENTIVITY. 2200-2400 GAUSS. 

BACKGROUND NOISE: 63 DB Below peak Recording Level. 
FREQUENCY RESPONSE. 25 cps to 20 Kc, plus or minus 3 db 
N.A.R.T.B. Equalisation, Full Track. 

PRINT THROUGH. Better than — 50 db. after 80 hours at 70 F 
TOTAL HARMONIC DISTORTION. 0.3%. 

532 STANDARD PLAY TAPE, thickness of P.V.C. base 1.4 Mils 

OXIDE COATING. . . 0.5 Mil. 

BREAKING STRAIN. 8lbs. 

191 LONG PLAY TAPE. thickness of P.V.C. base 1.0 Mil. 

OXIDE COATING.0.5 Mil. 

BREAKING STRAIN....5.75 lbs 


Distributed throughout tho Southern States by: 






Proudly made in Australia by 
Du Cros Magnetic Tape Co., Sydney. 


INSTOCK 
NOW AT: 

DU CROS HIGH FIDELITY 
MAGNETIC RECORDING TAPE 
STOCKISTS:— 

WARBURTON & FRANKI 
PYROX 

DOUGLAS RADIO 
H. HAYMAN 
WILLIAM ELLIS 
J. H. MAGRATH 
SUN ELECTRIC 
and 

ELECTRICAL DEALERS 




Made in Denmark 

the ONLY high performance compact 
turntable and pickup on the market today. 

ASK FOR IT BY NAME 

Stocked by all Trade Houses 

Sole Australian Agents 

G.R.D. INSTRUMENTS PTY. LTD. 

6 Railway Walk, Camberwell, Vic. 82-1256 


MODEL 573V 

on Australian Ash platform 


• Rumble and wow/flutter less than 0.15%—i.e., 
completely inaudible. 

• A unique motor suspension and soft, flexible, rim- 
belt drive completely isolates all vertical and hori¬ 
zontal components of noise from the sensitive 
stylus—especially important for stereo. 

• 4 speeds, with vernier pitch control. 

• Adjustable stylus pressure—interchangeable heads. 

• Velvet action arm-lowering feature protects 
precious records. 

• Automatic stop. 

• Bearings lifetime lubricated. 
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other treatments of the subject. In an 
armful of books making reference to 
microwave reflectors, the one by V. J. 
Young, as quoted, alone stops to con¬ 
sider the spherical shape. All the rest 
baldly assume that reflector type antenna 
systems will use parabolas, for the 
reason that these exhibit such-and-such 
characteristics. 

In point of fact, the manner in which 
spherical reflectors are substantially 
ignored, in most of the books I looked 
at, is in sharp contrast to our corres¬ 
pondent’s seeming defence of them. This 
might leave readers with the alternative 
impression that they are thoroughly 
practical devices, inferior only to a de¬ 
gree, to the normal paraboloid. 

OPTICAL REFLECTORS 

Seeking other opinion, I posed to an 
acquaintance in the optical field a ques¬ 
tion relating to the use of a spherical 
reflector to generate parallel rays. With¬ 
out hesitation he stated that spherical 
reflectors were just not a proposition for 
the purpose and that paraboloids would 
be the right and natural choice. 

By way of explanation he stated that 
a spherical reflector was basically incap¬ 
able of generating parallel rays, although 
it gradually approached the capacity to 
do so as the arc was reduced in length, 
relative to the radius of curvature. Un¬ 
fortunately, a reduction in this relation¬ 
ship is necessarily accompanied by a 
reduction of the angle subtended at the 
point source, so that the system be¬ 
comes progressively less efficient as a 
result. 

Since lowered efficiency is not nor¬ 
mally an acceptable compromise, the 
preferred alternative is to use a reflector 
which intercepts the maximum possible 
amount of energy relative to the source 
and transforms it into as nearly as pos¬ 
sible a parallel beam. Hence, and to 
quote another acquaintance . . . “the 
dishes around the place ar e all para¬ 
boloids, every one of them!” 

I must confess that I had personally 
assumed them to be so, though I had 
never made it my business to examine 
their shape in detail. In fact, there’s 
little incentive to do so. Most of the 
dishes one sees are either covered in 
the dirt of storage or mounted in the 
most inaccessible places. 

So we’ll leave it there, with some 
loose ends for those who have been 
waiting for their chance to “buy an 
argument.” 

PHOTO ENLARGING 

Arising out of the discussion in the 
March issue concerning the use of a 
CdS cell to calculate enlarging exposure, 
I have received a letter from Mr N. J. 
Ladler, of Terang, Victoria. Mr Ladler 
offers a number of comments, covering 
both the print quality to be aimed for 
and the manner in which measurements 
may be used to achieve this. 

Since Mr Watson was responsible for 
the original comments it is only fair that 
he should also assume responsibility for 
reply to any criticism of these. 

So, over to Mr Watson. 

Mr Ladler’s letter contains a number 
of interesting points. He gives several 
valuable references on this subject, plus 
a formula, presumably taken from one 
of them, which is intended to cover the 
mathematics of the problem. 

He also makes some comments on the 
use of visual photometers, mainly to the 
effect that the use of these is more time- 
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A QUESTION OF FOCUS 


Dear Sir, 

May I be allowed to point out 
what l believe to be inaccurate in¬ 
formation in R, TV and H? When 
looking through some back numbers, 
1 came across an article on micro- 
wave antennas by Alan Nutt (Nov¬ 
ember, 1961, page 67), 

On page 67, the fourth paragraph 
from the top deals with spherical 
reflectors in conjunction with a dia¬ 
gram, figure 5, on page 68. Both 
the paragraph and diagram are mis¬ 
leading. 

Assuming the point marked F in 
figure 5 represents the focal pointy 
then the diagram is wrong and con¬ 
fuses the focal point with the centre 
of curvature, two entirely dif¬ 
ferent points. 

The focal point, both in the case of 
a spheroid and a paraboloid is HALF 
the distance from the reflecting sur¬ 
face to what the distance is to the 
centre of curvature. When a source 
of energy is located at the principle 
focus of a spheroid, the beam does 
not take the paths shown. The dia¬ 
grams herewith show what happens. 

The writer of the article also 
states that “if a spherical reflector 
is used at the transmitter, figure 5, 
not only will the rays be widely div¬ 
ergent but cancellation and reinfor¬ 
cing effects will be observed. 

These cancellation and reinforcing 
effects are NOT due to using a 
spheroid but to a change in phase 
at the reflecting surface and can 
happen just as easily with a para¬ 
boloid if the curvature for it is too 
steep. They are NOT caused by 
radiation from the source passing 


back through the point of origin 
after reflection. 

It is also incorrect to state that, 
with a spheroid, the beam will be 
widely divergent. If the source is 
located at the focus, the beam will 
be approximately parallel from the 
central part of the spheroid and more 
and more convergent in zones of the 
spheroid further and further from 
the axis. Part of the beam will be 





divergent due to diffraction but the 
major part will be convergent or 
parallel. 

The above remarks may seem to 
deal with a minor mathematical 
point, but an appreciation of little 
points like this could make a big 
difference in the results obtained in 
a practical set-up, especially as these 
“dishes” are being used increasingly 
these days. 

Yours faithfully, A.F. 




consuming and fatiguing than the 
making of test strips. 

However, it is the first part of his 
letter which I find most intriguing. He 
says: 

“Mr Watson seems to be concerned 
with the problem of determining the 
exposure for producing a photographic 
enlargement of as near maximum print 
quality as possible. 

“Messrs Williams and Shuttleworth 
seem concerned with producing enlarge¬ 
ments which are not significantly worse 
than the standard product turned out by 
the D. and P. firms, or, equivalently, 
about several orders of magnitude better 
than the best possible TV picture.” 

First, I must admit to boggling some¬ 
what at Mr Ladler’s standard of com¬ 
parison for photographic prints. If I 
interpret his remarks correctly he 
regards the average product from a D. 
and P. house as being several orders of 
magnitude better than the best possible 
TV picture. 

Sorry, Mr Ladler, but not in my book! 

Either you are particularly fortunate 
in your choice of a developing and print¬ 
ing firm or your TV set is in need of 
a major overhaul. Whatever the reason, 
if my TV set was not capable, in terms 
of contrast, tonal range, etc., of pictures 
many times better than the run-of-the- 
mill D. and P. enlargement, then I 
would trade it in tomorrow for a magic 
lantern and an Edison phonograph. 


(Remember, I am using your own stan¬ 
dard of the “best possible TV picture.”) 

Alternatively, if I can really find a 
D. and P. firm capable of producing 
prints as good as Mr Ladler’s remarks 
would imply I suppose I should sell my 
enlarger and convert my darkroom into 
something much more utilitarian. 


ACOS MANSER DUST BUS 



Essential to all who value their records, the 
Changer Oust Bug clips easily over most changer 
arms and sweeps the record both before and' 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE 12-15-0 

AMPLION (A/SIA) PTY. LTD. 
29 Major’s Bay Rd., Concord, 

N S W. PHONE 73-1227 
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July is the Ideal Time for Kit Sets — 
Spend this Year's Tax Return Wisely at.. 


MRGRRTHS 


208 

LT. LONSDALE ST. 
MELOOURNE 



TURNTABLES 

This month we’re featuring the famous 
“Labcraft” turntables . . . including the new 
“Labcraft 605L.” What an ideal way to 
spend your Tax Return! 

The “Labcraft” range includes . . . Model 605 in 
four variations . . , with “All-Balance” pick-up arm, 
without pick-up arm (to allow for pick-up arm of own 
choice), with “B. & O.” pick-up arm and cartridge, and the 
NEW Model 605L with heavy turntable. The “Labcraft” 
Model 573 is available with Diamond or Sapphire Stylus. 



“Stentorian” Speakers 

Another wise suggestion from MAGRATH’S for the spending of 
your Tax Refund would be a “Stentorian” Speaker ... As we’ve 
told you before, we are the Australian Agents .... so you 
naturally save buying direct! Our range includes . . . 

Sin P.M. Unit Model H.F. 816 .. . including S. Tax, £10/16/- 
9in P.M. Unit Model 912C . . . including S. Tax, £6/2/6 
lOin Diecast Unit Mode! H.F.1012 . . . including S. Tax. £7 
lOin P.M. Unit Model H.F. 1016 . . . including S. Tax. £11/6/8 
lOin Concentric Duplex Speakers . . . including S. Tax, £20/7/- 
12in Concentric Duplex Speakers . . . including S. Tax, £44/16/8 
T.10 Pressure Tweeter . .including S. Tax, £8/6/8. 


AMPLIFIERS 


The wisest choice for a TAX Cheque 
would naturally be on a famous 
“Mullard” Stereo 44 Amplifier at only 
£35, completely built, wired and 
tested! 

Kit Sets for the above Amplifier are 
available at only £29 . . . these have fully 
illustrated Assembly Books (so easy all you 
need to know is how to read). The price of 
£29 includes 5 valves. Sales Tax and famous brand 
parts! 





This is where you save £££’s 
^ ^ if y° u ’ re a hobbyist ... in the 

ftfLRINITT If ITC MAGRATH range of “Instrol” 

VHDII1C I 111 I 9 Kits we have a selection for 

Speaker Enclosures and Instru¬ 
ment Cabinets. 

Speaker Enclosure Kits , . . 

8in. Kit.£7/18/- 

lOin. and 12in. Kits.£10/15/- 

Instrument Cabinet Kits . . . 

Kit No. 100.£16/-/- 

Kit No. 200 .£19/15/- 

Kit No. 400 .£13/16/- 

Literafurt and further details 
available on application. 


Soldering Irons 

“Precision” 6-volt and 12- 
volt miniature irons, 41/6 
“Scope” 6-second soldering 
irons. Standard Model, 55/. 
Deluxe, 59/6, 

Special Transformer for 
“Precision” Irons .. 59/3 
Special Transformer for 
“Scope” Irons .. .. 55/- 

We Stock o full 
range of Solders! 

Grille Fabrics 

Ideal for all types of 
Speaker Enclosures, Hi Fi 
Cabinets, TV Sets. etc. . . . 
“Sarlon” Grille fabrics are 
acoustically made cloths and 
available in a wide range 
of beautiful colours and 
patterns, 54in. wide running 

yard . £3 yard . 

cut to your requirements 
6/- sq. ft. 

Aluminium 

Chassis 

Sizes 5” x 3” x 2”, 6” x 
4” x 2”, 8” x 5” x 2i”, 10” 
x 6” x 21”; up to 18” x 
12” x 3” . . . All popular 
Chassis and Cases for R., 
TV and Hobbies circuit. 
Write for price, etc. 

Aluminium 

Panels 

6” x 6” size. 

9“ x 11” size. 

12” x 12” size. 

18” x 18” size. 

6” x 9” size. 

9” x 14” size. 

12” x 18” size. 

Magnetic 
Recording Tape 

Complete range of B.A.S.F. 
Magnetic Recording Tape 
. . . 7”, 1800 feet . . . 5”, 
900 feet. 


J. M. MAGRATH & CO. R T Y. LTD. 

208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE FB 373 1 
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Quite seriously, I am far from im¬ 
pressed by run-of-mill commercial en¬ 
largements. If they are any criterion by 
which we may judge the usefulness or 
otherwise of enlarging exposure meters, 
then the sooner we close the whole sub¬ 
ject the better. 

However, these are side issues. The 
real point of Mr Ladler’s letter would 
seem to be in his opening remark, where 
he compares the standards supposedly 
set by Messrs Williams and Shuttleworth 
on the one hand and myself on the 
other. 

And, again, if I interpret his remarks 
and the rest of his letter correctly, the 
implication would seem to be that I 
wish to use exposure measuring devices 
in order to attain a standard of print 
quality which is superior to what can be 
achieved in any other way, including 
the making of test strips. My opponents, 
on the other hand, would presumably 
be content with something which was as 
good as could be achieved by this 
method or perhaps slightly below it. 

Let me correct any such impression 
right here and now. In the first place, 

I believe that there is no better way to 
arrive at correct exposure and achieve 
optimum print quality than by making 
a series of test strips. To be sure, this 
puts the onus on the photographer to 
judge which is the best strip, or to make 
a further batch if necessary, and means 
that the final print will be no better than 
his standards dictate. 

ETTER QUALITY 

But, assuming that these standards fall 
short of the ideal, is the use of some 
teasuring device going to result in a 
setter quality print? I very seriously 
ioubt it. To my mind the first require¬ 
ment is that the photographer be able 
to recognise a good print when he sees 
me. If he cannot do this then he 
ihouldn’t be a photographer and no 
lechanical or electronic device will help 
lim. 

Having said that, it follows almost 
lutomatically that I would be quite 
lappy with any measuring device which 
vould turn out prints of the same quality 
is I would have achieved by making test 
rints, but without the tedium of this 
:hore. 

In short, I don’t like making test 
[trips. I begrudge the amount of paper 
thich one must use to do a really good 
|ob (my Scottish ancestry, no doubt) I 
segrudge the “finikin” nature of the job 
ind, most of all, 1 begrudge the time it 
‘onsumes. 

So, in simple terms, I want something 
hich will allow me to by-pass this inc¬ 
iting and time wasting procedure. If 
could always turn out a print as good 
is I would have achieved with the aid 
»f test strips, then that would be fine, 
lore realistically, if I turned out a 
lajor percentage of such prints, with a 
;w obvious rejects which had to be 
imade, I would still be happy, for I 
lould still be well ahead in terms of 
ime and paper. 

But the truth is, I do not believe that 
ich a device has yet been produced, at 
;ast in a form and at a price which 
'ould suit the average amateur photo- 
[rapher. The requirements, as I see them, 
'ere summarised in my comments in 
le March issue and, as I said then, we 
tay be close to satisfying these, but 
re have not yet done so. 

In many ways, the visual densito- 
leters mentioned by Mr Ladler come 
|losest to this. Unfortunately, having 
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tried peering at or into these devices in 
conjunction with the level of light nor¬ 
mally found on an enlarger base board, 

I can only agree wholeheartedly with 
Mr Ladler; the cure is far worse than 
the disease. 

As for the formula quoted by Mr 
Ladler, I must agree that it should be 
extremely useful — if only we had the 
necessary data to feed into it. In par¬ 
ticular, we should need measurements of 
the “maximum and minimum illumina¬ 
tion on the positive material.” (This 
sounds strangely familiar, somehow.) 

Mr Ladler goes on to say, "If log Ip 
. . .” (the term for illumination on 
the positive material) ". . . can be meas¬ 
ured conveniently and accurately with 
the CdS cell then the photometric prob¬ 
lems are solved.” 

THE REAL PROBLEM 

The implication here seems to be that 
the measurement of the illumination, 
"conveniently and accurately,” is a rela¬ 
tively minor problem, and that the real 
problem is what to do with the infor¬ 
mation when we get it. 

On the contrary, as I see it, the real 
problem is to make these measurements. 
Once we can do this there should be 
no great difficulty in using the informa¬ 
tion, either on the basis of a formula or 
"suck-it-and-see,” to determine both the 
exposure time and the grade of paper 
required. 

And what of Messrs Williams and 
Shuttleworth’s standards? I don’t believe 
that they are substantially lower than 
mine as already defined. Rather, I feel, 
they believe that this standard can be 
achieved with less precise measurements 
than I have specified. Well, they could 
be right of course, which was precisely 
why Mr Williams elected to publish Mr 
Shuttleworth’s circuit; so that other 
readers could try the idea and prove— 
or disprove—its worth under practical 
conditions. 

So far, we have had no reports either 
way. 

BACKGROUND MUSIC 

Just to round things off and to change 
the subject, we reproduce a letter below 
which was prompted by our recent 
reference to the relative sound levels of 
television advertising and program 
material. As you will see, it veers off on 
to the general subject of background 
music. 

Almost I wish that we hadn’t received 
the letter at all, because it caused a 
spirited argument in our own office in 
regard to “background” music. 

On one side, we had an overall con¬ 
demnation of such music almost irres 
pective of how, when, where or why. Or 
the other, those who refused to lump 
together film background music, random 
background from broadcast stations via 
transistor receivers and so on, and the 
deliberately chosen background which is 
currently being used by some business 
organisations. 

Anyway, here’s the letter; 

Dear Sir, 

I ant currently on a working trip 
covering most of the Continent and the 
May issue of R., TV and H. has only 
fust caught up with me. 

I am very glad to see that you are 
discussing TV audio levels and men¬ 
tion the adverts as being much louder 
than the rest of the program. Actually, 
this can be controlled readily enough 
by fitting to the set an extension volume 
control . 


But, after talking to a great number 
of people all over Australia, 1 am of 
the opinion that this is the lesser of 
two evils, the greater one being the so- 
called “background” music played dur¬ 
ing almost the whole of practically every 
film. This one you have no control 
over and have to try to hear the dialogue 
through it. Exactly the same is true of 
the films shown in the news services. 

Television is not the only culprit . 
Audio, wherever it is played these days, 
is too loud. It blares at you from shop 
entrances everywhere and most eating 
places give it to you “loud and clear.” 

I went to see “Mutiny On The 
Bounty” recently and 13 speakers scat¬ 
tered around the theatre let you have 
the orchestra full bore but only the 
speakers behind the screen were avail¬ 
able to carry the dialogue. You can 
imagine the noise level it produced, yet 
people were “shushing” one another in 
an effort to hear what was being said. 

1 had Sunday breakfast recently at 
a reputable hotel and they gave us the 
1812 overture at full bore for good 
measure! 

What are we? A race of morons that 
needs music at high level all day 
whether at work or play? 

Yours faithfully, 
G.M. 


-TELEVISION-, 

Standard Components Pty. Ltd., 

Have vacancies for 2 television technicians, 
for specialised repair, trouble shooting, and 
alignment of television tuners. 

Applicants must have at least 3 yrs. experience 
in television servicing, or factory testing and 
trouble shooting. I.F. or tuner alignment ex¬ 
perience would be an advantage. This is a 
permanent position and top salary will be paid. 

Hours, 8-30 to 5 p.m. 

Apply the Manager— 

Standard Components Pty. Ltd. 

23 Taylor St., Annandal,. MW3254, MW4697 


TEKNI 

-CALS 


Technical Transfers 
FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 

By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers, Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS ' 


— CUT AND MAIL — 

Electronic Supplies, 

Box 417. P.O., Crown St.. Sydney. N.S.W. 

NAME . 

ADDRESS .. 

............... -- -- RTV7.63 
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PROBLEMS OF STEREO BALANCE 

One of the problems associated with stereo reproduction is that of 
establishing and maintaining balance between the two channels. Many 
questions on the general subject have been posed to us recently by 
readers, some in terms which would qualify them equally for treatment 
in our "Let's Buy An Argument" columns. But, since they are purely 
audio matters, discussion of them is not out of place here. 

By Neville Williams 


I DEALLY, the reproducing end of a 
two-channel stereo system should 
be symmetrical, from the record groove, 
through the pick-up, amplifier, and 
speaker system, to the listening room 
and the listening position. Whether the 
ideal can be attained, or even approach¬ 
ed, is another matter. 

What is already on the record is be¬ 
yond the listener’s control, except that 
he can exercise some discretion in his 
choice of discs, favouring those which 
receive good reviews or which may have 
been recommended by friends. 

The balance between the two sections 
of the pick-up cartridges has also to be 
taken on trust. If this sounds somewhat 
fatalistic, it must be remembered that 
the remark applies to all the other char¬ 
acteristics of a pick-up, be it mono or 
stereo. Fortunately, stereo has been with 
us long enough for designers to have 
discarded the less desirable techniques 
so that, consistent with price, balance 
between channels is as much under con¬ 
trol as other vital characteristics of the 
cartridge. 

Two or three matters might be men¬ 
tioned here, however, which aren’t quite 
so “inaccessible.” 

The first is the condition of the stylus. 

A NEW RECORD CLUB 


As we have pointed out on previous 
occasions, sapphire styli are far from 
being “permanent” and should be re¬ 
placed after played a hundred or so LP 
sides — less or more according to the 
characteristics of the pick-up and your 
ideas in regard to quality and record 
wear. However, the point is that it is 
quite fatuous to be worrying about the 
finer points of balance while tolerating 
the results from a worn stylus. 

Another matter has to do with bal¬ 
ance are forces which tend to load a 
stylus more heavily against one side of 
the groove than the other. We had 
something to say about this in our Janu¬ 
ary issue. While the conversion of for¬ 
ward drag to side thrust may be a rather 
academic point in general-purpose play¬ 
ing decks, it is well worth attention when 
the pursuit of the ultimate leads the 
listener to a critical appraisal of balance, 
particularly if involving test equipment. 

Similarly, attention is warranted to 
the attitude of the head relative to the 
surface of the disc, and to whether or 
not the turntable itself is level. Nor¬ 
mally, a turntable should be level unless 
it has been deliberately tilted, after care¬ 
ful experiment, in an effort to cancel 
the inwards drag mentioned above. 


From the pick-up, the signals pass to 
the amplifier system and here most of 
the questions begin, to which we made 
earlier reference. 

Most enthusiasts, these days, use dual 
amplifier systems which are nominally 
identical, but which share a common 
power supply. Their various controls are 
ganged and brought out to single knobs 
marked “Volume,” “Bass,” “Treble,” 
etc., with a “Balance” control to adjust 
for a possible difference between the 
gain of the two channels. 

Not surprisingly, the balance control 
has provided grounds for a good deal of 
discussion through our query service. In 
critical vein is a letter from E.W., of 
Nowra, N.S.W., who writes as follows: 

Dear Sir, 

My query is centred around stereo 
preamplifiers. 

My first question is aimed at the 
balance control. As most people under¬ 
stand it, a balance control is adjusted 
while a monaural record is playing to 
give the same output from each speaker. 
Now, if one channel should be slightly 
down in gain, will not adjustment of 
the balance control affect the bass re¬ 
sponse? 

If no separate bass controls are fitted, 
how does one then match it up again? 

Then again, how does one match up 
the treble under the same circumstances, 
if a component in one of the channel 
treble networks is slightly different from 
its counterpart in the other channel? 

As all the components in the two 
channels surely cannot match up, would 
it not be a better idea to fit separate 
bass and treble controls for each chan¬ 
nel—and also volume controls — thus 
doing away with the balance control? 

After all, we are supposed to be 
people who want the utmost, so how 
do you explain this apparent lack of 
foresight on your part? 

Yours Faithfully, E.W. (Nowra, N.S.W.). 

Amongst the various questions which 
our correspondent poses is a thought 
which could be a “red herring.” I am 
not quite certain what he has in mind 
when he claims that alteration of the 
balance control affects the frequency 
response of the channels. 

If he is thinking in terms of the ampli¬ 
fier itself, then I must disagree. Any 
reaction of the balance control on fre¬ 
quency response should be very much a 
second-order effect. 

Alternatively, h e may hav e the idea 
that reducing the volume of an ampli¬ 
fier automatically reduces its bass re¬ 
sponse. For this idea there is no foun¬ 
dation, either. To be sure, both bass and 
treble seem to be more prominent at 
high volume than at low volume but 
this has to do with the reaction of our 
ears to the loudness of any sound, quite 
irrespective of whether it is original 
sound or artificially reproduced. 

In any case, the action of balancing 
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r\F special interest to audio enthusiasts will be the announcement of a new 
^ Record Club, catering for all tastes in recorded music. 

Under the title “Universal Record Club Pty. Ltd.?* its offices are at 
Albany St., Crow’s Nest, N.S.W., with an alternative address and showrooms 
at 153A Clarence St., Sydney. Showrooms in other capitals are planned for 
the immediate future. 

A wide range of recorded music is available through the Club and 
prospective members are invited to nominate their interests under such head¬ 
ings as Classical, Popular, Modern Jazz, Vintage Jazz, etc. Mono or stereo 
discs are available as required, directly from the showroom or through the 
mail. The Club lists, as original sources of their material, such names as 
U.S. Decca, Coral, Brunswick, ABC-Paramount, Impulse, Command, West¬ 
minster, Vox and Concert-Disc. 

Club manager is Mr James Sebastian, who has just recently completed 
a 4 years world tour as Musical Director for Luisillo and His Spanish Dance 
Theatre. 

In addition to the records, the club provides members with a monthly 
news magazine covering their releases, and a quarterly catalogue. It oper¬ 
ates on the monthly preselection card system and imposes no obligation to 
buy any specific number of discs. 

The literature nominates a joining fee of 10/ with an additional 10/ 
entitling a new member to their first disc . Subsequent discs cost 35/ each 
(plus postage where applicable), with a bonus sytem offering a free record for 
each 10 purchased or for introducing 2 new active members to the Club. 
Further details are available from the club on request. 


74 


















the level of the two channels would tend 
to equalise the apparent response, 
irrespective of whether it was effected 
by a balance control or by separate 
volume controls. 

The only case where I can see a basic 
connection between bass response and 
the balance control setting is where the 
latter operates directly in the load cir¬ 
cuit of a crystal or ceramic pickup and 
unbalances the load imposed on the two 
halves. 

But even this valid case may not be 
as serious as might be imagined. 

A significant proportion of high 
quality enthusiasts use magnetic pick¬ 
ups, not crystals, so that the effect does 
not involve them. 

A further proportion of systems 
which do use crystal or ceramic pickups 
have the pickup feeding into a pre¬ 
amplifier grid, with the balance control 
in a separate part of the circuit. Again 
the objection does not arise. 

ABNORMAL CONDITION 

If the balance control is in the load 
circuit, its effect on bass response will 
only be significant if the sections of the 
amplifier system are so out of balance, 
in terms of gain, that they require a 
marked unbalance in the electrical set¬ 
ting of the potentiometer. Surely this 
is an abnormal, not a normal, condition! 

And note that I referred to the “elec- 
tricar’ setting of the balance potentio¬ 
meter. This will be somewhere near the 
mechanical centre only in a potentio¬ 
meter with a linear resistance element, 
generally classified as an “A“ taper. 
With a normal “C” taper pot. in the 
balance position the electrical centre will 
be a long way from the mechanical 
centre of rotation, while the control 
effects toward the two ends will be quite 
dissimilar. 

But all this notwithstanding. I’m not 
at all sure that even the effect of sub¬ 
stantial unbalance in a crystal or 
ceramic load circuit would produce an 
audible result at below amplifier over¬ 
load level. 

My reason for saying this is that low 
frequency energy is likely to be dis¬ 
tributed fairly evenly between the two 
channels and, when reproduced, it lacks 
any strongly directive pattern as far as 
the ear is concerned. Therefore, if un¬ 
balanced loading on the stereo cartridge 
produces slightly less bass from one 
channel and slightly more from the 
other, I doubt that the ear would ever 
notice the difference. 

In short, unless someone can come up 
with a factor which I have overlooked, 
I think that the observation about the 
interaction between balance and bass 
can be dismissed as of little practical 
importance. 

Such being the case, it becomes 
largely a matter of opinion as to 
whether balance is most easily achieved 
by adjusting a balance control or two 
separate volume controls. Frankly, I’m 
inclined in favour of the former, since I 
consider it easier to rotate a single knob 
for volume, having a second one more 
or less preset in a position which, by 
experience, has been found to give 
reasonable balance for most records. 

If adjustment is needed, then it is 
easier to rock one balance knob than to 
manipulate two—one up and one down. 
(This statement assumes the desirable 
condition where manipulation of the 
balance knob does not markedly affect 
the total volume of sound, one channel 
tending to diminish as the other is 
turned up.) 
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In my own amplifier system I have 
marked the balance knob, along with 
the others, with a spot of white paint. 
With all spots at the top, I regard the 
amplifier as “normalised.” 

If the volume control has to be 
advanced or retarded significantly for 
ordinary listening, it automatically sug¬ 
gests the possibility that the level of the 
disc is higher or lower than normal. The 
same applies for any marked variation 
in bass or treble control for optimum 
tonal balance, or for variation in the 
balance control for inequality of output 
from the two speakers. 

Having reached this sort of conclu¬ 
sion, purely by personal preference, it 
is reassuring to see what Bernard Simp¬ 
son has to say in the latest issue of 
“Radiotronics.” 

In a comprehensive article on balance 
systems he voices obvious dislike of the 
use of independent volume controls, 
whether or not these be separated or 
concentric, with or without interlocking 
knobs. He then goes on to suggest . . . 
“The next solution is a better one and 
requires one more potentiometer” . . . 
leading into various circuit configura¬ 
tions involving a conventional balance 
control. 

So much for separate volume con¬ 
trols. When it comes to separate con¬ 
trols for the bass and treble response in 
each channel I can generate even less 
enthusiasm. 

In saying this, I do not discount in 
any way the desirability of maintaining 
adequate balance between the two 
channels by the use of suitably chosen 
components in the frequency determin¬ 
ing networks. 

By “suitably chosen,” I mean new 
components, preferably to within a 5 per 
cent tolerance and potentiometers with 
matched elements. Old components 
should be avoided, unless carefully 
checked, as also should high-K capaci¬ 
tors, with their wide “plus” tolerance.” 

Provided this order of care is exer¬ 
cised, I do not think that a high fidelity 
enthusiasts should run into serious prob¬ 
lems with frequency unbalance in the 
amplifier. 

WORSE BY EAR 

To be sure, a measured comparison 
between channels may reveal 2 of 3 deci¬ 
bels of unbalance, at some settings, 
which looks a lot when you write it 
down on paper. 

But I venture to suggest that even 
a keen enthusiast, playing standard 
stereo material, would be hard put to 
it to achieve anything as good by free 
setting of the controls. 

As pointed out earlier, the ear is not 
at all good at locating the source of low 
frequency sound—as distinct from its 
harmonics—so I can see little hope of 
it being able to produce accurate bal¬ 
ance between two channels at these fre¬ 
quencies. 

At the other end of the scale, high 
frequency energy bounces and reflects 
in the average room, like nobody’s busi¬ 
ness. Add to this the fact that, in stereo 
channels the high frequency content of 
each must differ, and you may begin to 
appreciate the problem of establishing 
balance there also. 

If an enthusiast wants finesse at any 
price, I suggest that the proper approach 
is to provide a ganged potentiomenter, to 
eliminate human error and to bend any 
enthusiasm towards achieving inter¬ 
channel balance by conventional electri¬ 
cal measurement and padding. 

Speaking personally, once again, I 



"THl FIRM YOU CAN TRUST" 


1016 BATHURST ST. 

(opp. St Andrew's Chapter House) 

PHONE 61-8350, a.h. 94-8094 


Specialists in Tape Recorders and 
Dictation Machines since 1949 

FIRST IN AUSTRALIA 


EVERY known make of 
recorder stocked, NEW and 
USED from 19 gns. 

GRUNDIG, TELEFUNKEN, 
NATIONAL, AWA, PHILIPS, 
NOVA, FARO, ELIZABETHAN, 
LOEWE OPTA, UHER, AKAI 

Battery and Main* Operated 

Best Trade-ins, Keenest 
Prices, Terms, Hire. 

Prompt Service to all Makes 
at Reasonable Prices 

Repair Dept, on premises 


IfamouH make 
fully tmpurlei) 
TEnglialf 
®ape TRerorker 

3 speed 2 track 

CoJIaro i Deck Monitor £0 g||$i 

3 speed 4 track 

Collaro Deck provision fiB fri|S« 

for stereo 7in reels. & 

Lr d 2 trock BSR 39 gns. 

These are QUALITY imported re¬ 
corders at fantastic prices exclusive 
to Novatape Pty. Ltd. 


Compare prices, service, range, 
you can't buy better than from 

‘Novatape’ Pty. Ltd. 

WANTED URGENTLY! 
Good used Tape Recorders 
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Jar MORE 


HI-FI 

SYSTEMS 

COMPLETE FROM 

£152 


SYSTEM No. 7 


£1 52 


18W 


1—Pioneer S.M.B. 160 
Stereo Tuner Amplifier. 

1— Labcraft 573V Record Player. 

2— Goodmans Axiette 8" 
Speakers. 

2—Column Speaker Cabinets. 

1—Equipment Cabinet. 

With Dual 1006/A instead of 
Labcraft 573V—£170.16.0. 


SYSTEM No. 8 


1—Pioneer S.M.B. 160 18W 

Stereo Tuner/Amplifier. 

1— Dual 1006/A Changer with 
Decca Deram Cartridge. 

2— Goodmans Axiom 10" 
Speakers. 

2—10" Speaker Cabinets. 

1—Equipment Cabinet with 
record storage. 

Labcraft 605 motor with All 
Balance Arm and Deram 
Cartridge can be supplied 
instead of Dual 1006/A. 


SYSTEM No. 9 


1--Pioneer S.M.G. 204 32W 

Stereo Tuner Amplifier. 

1—Labcraft 605 motor with All 
Balance Arm. 

1— Shure M33 Cartridge. 

2— Goodmans Triaxiom 10" 
Speakers. 

2—10" Speaker Cabinets. 

1—Equipment Cabinet with 
record storage. 

With Pioneer S.M.Q. 300 40W 
Stereo Tuner Amplifier instead 
of S.M.G. 204. £278.5.2. 


SYSTEM No. 10 £382 


1—Quad Stereo Amplifier com¬ 
plete with Tuner. 

1— Dual 1006/A Changer/Player 
fitted with Shure M77 Mag¬ 
netic Cartridge. 

2— Goodmans Twin Axiom 10" 
Speakers. 

2—10" Speaker Cabinets. 

1—Special Equipment Cabinet. 


The above equipment and cabi¬ 
nets may be supplied separately 
if required. Let us quote you for 
your own combination; send for 
details of our Equipment Listing. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip St.. Sydney 
Telephones: BW3718. BW 3926 

Sydney’s leading HiFidelity Specialists 

OPEN SATURDAY MORNINGS 
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have not the slightest inclination to use 
other than ganged controls with, at best, 
a check to see that they remain reason¬ 
ably in step in their effect on the re¬ 
spective channels. 

One final point, in connection with the 
letter under discussion: Our use of tan¬ 
dem rather than separate controls cer¬ 
tainly doesn’t indicate lack of foresight. 
When the stereo control units were first 
envisaged, we debated, within our lab¬ 
oratory, the question as to whether the 
controls should be tandem types, with 
a single knob, or concentric, with con¬ 
centric knobs. 

For the kind of reasons outlined, we 
settled for the tandem type and later 
brought the balance control from its in¬ 
itially inaccessable position to the front 
panel, where it remains to the present. 

But, if any constructor prefers to do 
so, there is absolutely no reason why any 
one or all of the controls should not 
be replaced, even now, with concentric 
types and the balance knob relegated to 
the role of a dummy. 

This brings us to a second letter on 
the subject: 

Dear Sir, 

I always have trouble with the balance 
control, even though l have gone through 
several amplifiers . 

The usual advice one gets is to obtain 
a test record, set the balance control for 
even output at the speakers and leave it 
alone. 

However, 1 find that not only does the 
balance vary from record to record but 
sometimes from track to track. Also, 
some volume control settings alter the 
balance slightly. 

Consequent to all this, I have had to 
develop copious notes on record covers 
with such notations as “zero,” “1-2 left,” 
“1-2 right” and so on ad nauseam. 

Is there something wrong with me or 
does everyone have this trouble? Or are 
most people not very sensitive to per¬ 
fect balance? 

R TV and H has always been a 
pioneer. How about pioneering a stereo 
automatic balance control? 

Yours Faithfully, 

R. L. (Merimbula, N.S.W J 

In answering this letter, I feel it is 
appropriate to observe that stereo bal- 
lance is as important as you care to 
make it. Many people treat stereo vary 
casually; they put the radiogram where 
it looks best and seat themselves and 
their guests where the chairs happen to 
be, without any thought to the finer 
points. 

Any stereo effect which is observed is 
a mere shadow of what was intended 
though, more by accident than design, 
the original dispersion of sound may 
still contribute something to the end 
effect. 

At the other extreme, we have people 
like our correspondent, who worries 
about balance to the point where it 
surely must threaten his enjoyment of 
the music. He himself is obviously 
wondering whether he is overdoing it. 

Without seeking to debate this point, 
for the time being, it may be appro¬ 
priate to interpose a few words about 
subjective determination of balance. 

When faced with new equipment, my 
normal approach is to put on the turn¬ 
table one of the stereo test discs of the 
“bouncing ball” or “ping-pong” variety, 
producing identical sounds first from 
one channel, then the other. This allows 


me easily to check whether the signals 
are correctly disposed for left and right, 
whether they produce the same apparent 
volume and have the same general char¬ 
acter of sound. 

However, I certainly don’t go through 
this procedure every time I use the 
equipment in the normal way. 

What I do do, fairly frequently, when 
there happens to be a mono disc on the 
turntable, is to rotate the balance con¬ 
trol through its extremes and back to 
nominal centre. 

Doing this allows me to check each 
channel separately for possible distor¬ 
tion and it is, in fact, good reason to 
have a balance control capable of com¬ 
pletely cutting off the respective chan¬ 
nels. 

As the balance control passes through 
centre, the apparent sound source crosses 
from one speaker to the other and it is 
quite simple to return it to the appro¬ 
priate balance position. 

Note that this test should be done 

with a mono disc and with the 

amplifier switched to the stereo 

position. 

Using a stereo disc, there can be no 
guarantee that the tracks will be identi¬ 
cal. 

With the amplifier switched to the 
mono position the two signals will be 
commoned at some point in the system; 
the balancing operation therefore ex¬ 
cludes what precedes the common link, 
including the pick-up cartridge itself. 

In my own case, balancing by the 
methods suggested produces an equiva¬ 
lent answer and holds good for the 
majority of records to which I listen. 
To be sure the stereo effect varies from 
record to record but I tend to regard 
this is as due to fundamental differences 
in ideas and techniques rather than a 
challenge to outbid the producers by 
very critical adjustment of the balance 
control. Of one thing I am certain, I 
don’t go to the kind of trouble sug¬ 
gested by R. L.l 

MATCHING PROBLEM? 

His suggestion of some interaction 
between volume setting and balance 
could mean that the two sections of the 
volume control potentiometer are them¬ 
selves far from being matched. How¬ 
ever, the fact that he has apparently 
struck the trouble in several amplifiers 
rather rules out the explanation of a 
single electrical fault and gets back to 
his standards of subjective judgment. 

There is, however, one other point 
which should be mentioned in this con¬ 
text — the earlier point of symmetry. 

Symmetry involves any factor, in the 
amplifier, the pick-up or the loudspeaker, 
which would produce a difference in 
overall frequency response. It also in¬ 
volves the furnishings in the room and 
the degree to which higher frequencies 
may be reflected from one surface and 
not the other or, alternatively, absorbed 
unequally. 

Where inequality exists, the act of 
balancing involves the frequency re¬ 
sponse of the program material. If 
“middles” predominate, the apparent 
balance position could differ from a 
record in which judgement leans more 
on the higher frequency content. 

In short, I wonder whether some of 
the problems which enthusiasts encoun¬ 
ter with balance may not be related to 
inequalities in frequency response, in¬ 
volving everything from the cartridge to 

(Continued on Page 88) 
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reviews 


By JULIAN RUSSELL 


BERLIOZ — Romeo and Juliet 


Berlioz—Romeo and Juliet. Complete. 
London Symphony Orchestra and 
London Symphony Orchestra 
Chorus. Regina Resnik (contralto); 
Andre Turp (tenor); David Ward 
(bass). Conducted by Pierre Mon- 
teux. Westminster Stereo WST233. 

To those unfamiliar with this work I 
must point out that its title may be 
misleading. It is not an opera. Though 
Berlioz described it as “a dramatic sym¬ 
phony,” it bears little resemblance to 
orthodox symphonic form. Nor is it 
strictly speaking, a cantata, though it 
has some likenesses to that form, too. 

It is in four parts. The first consists 
of an orchestral introduction (Combat— 
Tumult—Intervention of the Prince); a 
prologue for contralto and chorus; a 
contralto solo; a scherzetto for tenor 
and chorus. 

Part Two is wholly orchestral (Romeo 
Alone—The Capulets’ Feast). 

Part Three is for chorus and orches¬ 
tra, and later, orchestra alone (Scene of 
Love). 

Part Four starts with the Queen 
Mab Scherzo for Orchestra. Then 
comes a Funeral “Convoy” for Chorus 
and Orchestra. This is followed by an 
orchestral interlude (Romeo in the Capu¬ 
lets’ Tomb). The Finale is for bass 
soloist, two choruses and orchestra. 

The complete work occupies four 
sides of two 12-inch discs. 

Let me say at the outset that this is 
not only the best performance available 
at present, but the best that is likely 
to appear for many a long year. The 
London Symphony Orchestra, which has 
become during the past couple of years 
the most improved orchestra recording 
today, rewards that grand old conductor. 
Monteux, with vigilant, sensitive and 
always generous response. 

No one known to me is better 
equipped to interpret the work than 
Monteux and I include his fellow- 
Frenchman Munch, who recently re¬ 
corded it, in this category. Monteux 
preserves a consistently more elegant 
line than Munch’s, fine though the lat¬ 
ter’s performance is. Monteux’s chorus 
work is more precise, the orchestral play¬ 
ing more polished at times, and the emo¬ 
tional contents of the work better realised 
than his rival’s. 

Furthermore. Monteux insists that his 
vocal solists characterise their parts in 
keeping with their origin in the Shake¬ 
spearean play. 

In only one aspect is the Munch ver¬ 
sion slightly superior to the Monteux 
—in its vocal soloists. Andre Turp is 
wholly satisfactory as Monteux’s tenor, 
but Regina Resnik often produces a 
throbbing pulse that impairs the even¬ 
ness of her delivery. And closeness to 
the mike reveals some uncovered patches 
in David Ward’s bass that might have 
passed unnoticed had he been recorded 
a little further away. 

But I must stress that these short¬ 
comings are all slight and would have 
been thought unworthy of mention had 
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not Munch’s soloists been so outstand¬ 
ingly good. They in no way detracted 
from this listener’s enjoyment of the 
whole. 

And. to add to all its other merits, 
the sound in the new Westminster set 
is grandly spacious, well balanced and 
clear. I do not hesitate to recommend it 
with the greatest enthusiasm. 

★ ★ ★ 

Dvorak—The Golden Spinning Wheel, 
Symphonic Poem, Opus 109. The 
Wild Dove. Symphonic Poem, Opus 
110. Czech Philharmonic Orches¬ 
tra, conducted by Zdenek Chala- 
bala. Supraphon Mono SUA10435. 

These two works, though eminently 
pleasing, do not exhibit Dvorak at his 
finest. They adhere conventionally to 
the Lisztian pattern of such program 
pieces and add nothing that is new. Melo- 
dically they are pleasingly inventive; 
structurally they are commonplace. 

Both attempt to illustrate programs 
that are too complex for Dvorak’s de¬ 
scriptive powers. Richard Strauss, who 
claimed to be able to describe a glass 
of beer in musical terms, might have 
been more successful. Moreover, 
there is something incongruous in 
Dvorak’s description of murder and 
treachery in sound that can only be 
described as utterly good-humoured 
and graceful. 

The orchestral playing is thoroughlv 
admirable, though what seems to be 
close recording occasionaly coarsens the 
tone of the violins. A few, very rare 
intonational lapses are the only 
blemishes on an otherwise immaculate 
performance. 

Though Dvorak’s handling of this 
form is essentially naive, he sometimes 
introduces a short passage of quite sup- 
prising ingenuity. For instance, ‘The 
Wild Dove” opens with a funeral 
march to celebrate the burial of a hus¬ 
band who has been poisoned by his 
young wife. This ended, something very 
like a chuckle is sketched over what 
might be a love theme that follows. 
You can hear the dove, too, cooing 
awav like mad, the first time over some 
imaginative bass clarinet underpinning. 

Dvorak’s scoring displays all his cus¬ 
tomary brilliance and the engineering, 
though confined to a single channel, is 
quite good. 

If you can enjoy such Lisztian sym¬ 
phonic poems as “Les Preludes ’ and 
“Mazeppa,” these two Dvorak pieces 
will be sure to please you. 

★ ★ ★ 

Schubert—Symphony No. 8 in B Minor 
(Unfinished). Haydn—Oxford Sym¬ 
phony. Cleveland Symphony Orch¬ 
estra conducted by George Szell. 
Epic Stereo ESI42. 

George Szell’s style has remained im¬ 
pressively consistent over the past 25 
years. He has always insisted on im¬ 
maculate playing from his orchestra. No 
one can attack a woodwind phrase more 
cleanly or shape a phrase more elegantly. 


He rigorously avoids any romantic ex¬ 
travagances, preferring a classical out¬ 
line to emotional recklessness. 

If ever a conductor allowed the 
music to speak entirely for itself it is 
Szell. His reading of the Schubert offers 
all these merits and though other, 
slightly warmer, interpretations might 
beguile you more, they will not sur¬ 
pass Szell’s in accuracy or good taste. 

The Haydn displays all the same 
characteristics and if the first three move- 
ments are ever so slightly solemn in 
the Central European manner, a sprightly 
finale brings everything into satisfactory 
proportions. 

Epic’s sound is not the brightest ob¬ 
tainable today, though it is never dull 
and no detail is obscured. The separa¬ 
tion is a little wider than is nowadays 
customary in the best stereo, but this 
diffusion is not won at the expense of 
spaciousness or solidity. 

★ ★ ★ 

Tchaikowsky—Symphony No. 7 in E 
Flat Major. Philadelphia Orchestra 
conducted by Eugene Ormandy. 
CBS Stereo SBR235012. 

Tchaikowsky wrote only six sympho¬ 
nies, plus “Manfred,” which, despite its 
misleading title, is also in that form. 
The work under review was reconstruct¬ 
ed by contemporary Russian musician 
Semyon Bogatyrev from Piano Concerto 
No. 3, Op. 75, and an Andante and 
Finale, Op. 79, both of which were ori¬ 
ginally planned as part of a symphony. 

Tchaikowsky started a Symphony in 
E Flat in May, 1892, but was disappoint¬ 
ed with the work’s progress. However, 
he completed an outline of the work 
by October and started on its orches¬ 
tration. But after scoring only 33 
pages, Tchaikowsky decided to alter the 
symphony into a piano concerto. 

Work on the “Pathetic” Symphony 
turned him from his purpose and when 
he returned to the concerto he liked it 
so little that he cut it down into one 
movement. It still survives in that 
form. 

Bogatyrev used this published form 
of the piano concerto for the first move¬ 
ment of the symphony. He then went 
to the discarded slow movement and 
finale of the original short-scored sym¬ 
phony, which had been reworked by 
Taneiev and did them over a second 
time for use as the present slow move¬ 
ment and finale. 

For a scherzo Bogatyrev used one 
of a set of 18 piano pieces written in 
1893. Surprisingly, considering its 
origin, this is perhaps the most success¬ 
ful movement of all, though the orches¬ 
tration of the whole is an excellent 
imitation of Tchaikovsky’s and could be 
successfully uttered as the genuine 
article. 

The first three movements of the 
symphony are full of shapely Tchai- 
kowskian melodies — and some banal 
ones, too. Their development, however, 
often substitutes commonplace working- 
out for the felicitous touches one would 
expect to find in one of the master’s 
better works. Thus in the first move¬ 
ment the chief weakness is in a lack of 
contrast between melodies and moods 
and tiresome excursions away from the 
main argument. 

The Andante is closer to good Tchai¬ 
kowsky in construction, and its imagina¬ 
tive scoring helps the illusion. As men¬ 
tioned above, the Scherzo is really first 
rate, the rushing energy of the first 
theme used as an effective foil to a 
ballet-like tune in the trio. 

The Finale, however, is very brassy 
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and noisy, its tunes commonplace and 
their development deplorable. The only 
feature I can recommend in this unfor¬ 
tunate movement is its quite wonderful 
performance by Ormandy and the 
Philadelphia. Indeed, all through this 
rather patchy work the playing is of the 
very highest standard with brilliant en¬ 
gineering to match. 

I can’t imagine the Seventh Symphony 
ever occupying a permanent place of 
favour in the modem orchestral reper¬ 
toire, but it will always be of interest 
to scholars. 

★ ★ ★ 

Mozart — Violin Concerto No. 3 in G 
Major. Prokofieff—Violin Concerto 
No. 2 in G Minor. David Oistrakh 
and The Philharmonia Orchestra 
conducted by Oistrakh (the Mozart) 
and Alceo Galliera (the Prokofieff). 
Columbia Stereo SAX02304. 

The mono version of this coupling, 
issued some four years ago, was dis¬ 
appointing in terms of its engineering, 
though the playing was fine. In its new 
dress, not only is the sound improved 
far beyond expectations, but the playing, 
too, seems to have shared in the benefit, 
Oistrakh’s tone and technique can now 
be enjoyed without impediment, and a 
completely satisfactory balance has been 
established, in both concertos, between 
soloist and orchestra. The internal bal¬ 
ance of the orchestra has also been 
adjusted in its transfer to two-channel 
reproduction. 

To spare you the boredom of reading 
a string of superlatives I shall simply 
say that Oistrakh’s playing is superb in 
both works and that the accompani¬ 
ments are of matching excellence. By 
the way, in the Mozart Oistrakh intro¬ 
duces two cadenzas of his own devising, 
both of them fitting admirably into the 
context and climate of the work, and 
both played with an ease that belies 
their formidable technical difficulties. 

★ ★ ★ 

Dvorak—iStabat Mater. Op 58. Stefania 
Woytcmicz (soprano); Ivo Zldek 
tenor); Vera Sououpova (contralto); 
Kim Borg (Bass). Czech Philhar¬ 
monic Orchestra and Chorus, con¬ 
ducted by Vaclay Smetacek. DGG 
Stereo 138818/9. 

Dvorak’s Stabat Mater is the kind of 
music that, to quote a malicious quip 
bout Brahms, often sounds better than 
t is. The melodic invention and drama- 
:ic treatment of the liturgical text are 
ixhilatating for a while. But unlike 
Verdi’s Requiem, to which it owes much 
tylistically, its tendency to the repetition 
>f phrases, and even mere cadences, 
daces some strain on the listener’s 
satience after a while. 

This is not to say that many of the 
solos are not beautiful, or to concede 
hat the chorus parts written with un- 
lerstanding, if not inspiration, and the 
orchestral scoring richly imaginative, 
f you lose interest before the end you 
ill miss a very moving experience in the 
ast section. 

The Czech performance on these two 
iscs is unexciting, content to remain 
nost of the time on a level of medio- 
rity that encojrages examination of the 
vorks commonplaces. The choir’s re- 
ponse, though well-drilled, seems to be 
iwaiting a more inspiring lead than that 
vhich it receives from the conductor. 

The soloists, too, show the same lack 
)f inspiration. Even Kim Borg, who can 
ilways be relied on for a sound per- 
brmance of anything he undertakes to 
ling in his fine bass, makes his way 
hrough his part with as little enterprise 
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as his less gifted colleagues. The sop¬ 
rano is unsteady during long stretches 
of the score and the tenor applies expres¬ 
sion to his phrases as if he had learnt 
them without appreciating their signifi¬ 
cance. But he does have the merit of 
singing nicely in tune throughout. 

The contralto goes about her business 
in what would be called in England a 
“sound oratorio manner.” The record¬ 
ing is a little thick through the inner 
voices but otherwise good average. 
Translations of the Latin text into Eng¬ 
lish, French and German accompany the 
set. 

★ ★ ★ 

Haydn—Symphony No. 82 in C Major 
(L’Ours). Symphony No. 86 in D 
Major. The Orchestra of the Swiss 
Romande conducted by Ernest 
Ansermet Decca Mono LXT6020. 

These are two of the six which have 
come to be known as the Paris Sym¬ 
phonies. No. 82 gets its nickname, ‘The 
Bear,” from a dance tune with a drone 
accompaniment in the Finale that 
imitates the bagpipes played for a 
dancing bear. 

The execution throughout both works 
is neat, orderly, but unexciting. Anser¬ 
met seems to have measured his dyna¬ 
mic changes with such care that he goes 
from one to the other with very little 
transitional nuancing between. This, 
despite the spirited nature of much of 
the playing, results in a lack of light 
and shade which soon tends to mono¬ 
tony. 

The sound is good, though bv no 
means Decca’s. best. It may be improved 
in stereo. However, Haydn symphonies 
are so hard to come by in acceptable 
performances nowadays that this coup¬ 
ling, which offers symphonies unobtain¬ 
able elsewhere, may be welcome to even 
discriminating Haydn lovers. It con¬ 
tains no major faults. It just doesn’t 
happen to be out of the top drawer. 

★ ★ ★ 

Beethoven—Symphony No. 6 in F 
Major, Opus 68 (The Pastoral). Ber¬ 
lin Philharmonic Orchestra conduct¬ 
ed by Andre Cluytens, HMV 
Stereo OASD433. 

Last month in my all-too-brief review 
of DGG’s integral recording of the Bee¬ 
thoven Symphonies by the Berlin Phil¬ 
harmonic conducted by Karajan, I wrote 
that the only consistently disappointing 
perfoimance was that of the Sixth. This 
Cluytens* version might be just what you 
are looking for in the way of a substi¬ 
tute. 

The feature that contributes most to 
Cluytens’ success when comparing his 
performance with Karajan’s is his re¬ 
laxed mood throughout. There is none 
of Karajan’s tight-lipped drive. Instead 
Cluytens always maintains the illusion 
of presenting a freshly examined score 
Vith all the enjoyment of a first per¬ 
formance. 

His first movement is ever so slightly 
more forceful than Bruno Walter’s 
smoother, Viennese account, and Cluy¬ 
tens—and the sound engineer—employ a 
much wider dynamic range, though I 
hasten to add that the new sound is 
never too soft or too loud. 

His slow movement dwells sensuously 
on awareness of the calmer beauties of 
Nature. It rustles and murmurs delici¬ 
ously from beginning to end. It provides 
a splendid contrast to the bucolic re¬ 
vels in the Scherzo which follows, in¬ 
terrupted by a brief summer thunder¬ 
storm. The Finale is ecstatically joy¬ 
ous and succeeds in sustaining this diffi¬ 
cult mood in every bar. 


The sound is first rate with just the 
same slight trace of reverbration you 
hear in the Karajan set which makes 
one think both were recorded in the 
same circumstances. But reverberation, 
of course, is a prevailing tendency right 
through the recording industry nowadays, 
and in this instance does little to pre¬ 
vent complete enjoyment of the clarity 
which is one of the disc’s best features. 
★ ★ ★ 

Wagner—The Mastersingers of Nurem¬ 
berg. Complete Music Drama. 
Ferdinand Franz; Gottlob Frick, 
Benno Kusche, Rudolf Schock, 
Gerhard Unger, Elisabeth Grum- 
mer, Marga Hoffgjen and! others. 
The Berlin Philharmonic Orchestra 
and Chorus of the Municipal Opera 
and German State Opera, Berlin, 
and Choir of St. Hedwig’s Cathe¬ 
dral, Berlin, conducted by Rudolf 
Kempe. World Record Club, 
Mono XE1116/20. 

This was issued originally to members 
of the World Record Club some two 
years ago when it was reviewed at 
length in this column. I am making a 
point of mentioning its re-issue because, 
at the price it is on sale to club mem¬ 
bers, I consider it one of the best bar¬ 
gains ever offered to music-lovers. 

★ ★ ★ 

Mozart — Violin Concerto in D. Major. 
Bruch — Violin Concerto in G 
Minor. Jascha Heifetz and the New 
Symphony Orchestra of London 
conducted by Sir Malcolm Sargent. 
RCA Mono L16364. 

Don’t be put off by Heifetz’s exces¬ 
sively virile opening bars in the Mozart. 
Things soon quieten down, though 
Heiftez’ style remains very assertive all 
through the movement except for some 
side issues that he throws away with 
delicious nonchalance. 

When you come to the Andante Can- 
tabile you will, I think, find that any 
minor disagreements you might have had 
previously were not worth bothering 
about for here is playing that ravishes 
both the ear and the mind. And Heifetz 
maintains this same enchanting level 
of performance in the happiest imagin¬ 
able Finale. 

Sargent supplies an accompanmient of 
matching sensibility duplicating his prin¬ 
cipal’s moods in every bar. 

If you admire the Bruch you will find 
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here as fine a performance as any that 
has ever been recorded. The concerto’s 
Victorian romanticism is never allowed 
to become stuffy. . Both soloist and 
orchestra cover the whole with a warm 
brown varnish of tone spread like a 
glaze over their caressingly beautiful 
phrasing. 

In this mono version the orchestral 
sound, though efficiently recorded, 
thickens a little in the middle voices, but 
this may disappear in the stereo, which 
I have not heard. You will also find 
it necessary to use more volume in the ! 
Bruch than in the Mozart. 

RECOMMENDED 

BEETHOVEN — The String Quartets, 
Vol. 6, No. 9 in C Major (3rd 
Rasoumovsky); No. 10 in E Flat 
Major. Record Society Mono 33- 
6033. 


HAYDEN — Cello Concerto in D 
Major, Op. 101. 

BOCCHERINI — Cello Concerto in B 
Flat Major. Janos Starker (cello) — 
and the Philharmonia Orchestra con¬ 
ducted by Carlo Maria Giulini. Re¬ 
cord Society, Stereo 93-6093. 


STRAVINSKY — Firebird (Revised 
Suite). 

BIZET — Children’s Games Suite. 

RAVEL — Mother Goose Suite. Phil- ; 
harmonia Orchestra conducted by; 
Carlo Maria Giulini. World Record; 
Club, Stereo TE/230. 


BACH — Goldberg Variations. Helmut 
Walcha (harpsichord). Record Society, 
Mono 92-6092-1/2. 


Invitation To The Dance — Weber: [ 
Invitation To The Dance; Liszt; Map- : 
histo Waltz; Saint Saens: Dance j 
Macabre; Brahms: Hungarian Dances: 
Nos. 17-21; Gliere: Russian Sailors’: 
Dance. Philadelphia Orchestra conduct-1 
ed by Eugene Ormandy. CBS Stereo | 
SBR235010. 

SCHUBERT — Die Schone Mullerin! 
(Song Cycle) Peter Pears and Benja- $ 
min Britten. Decca, Mon LXT5574. = 
BEETHOVEN — Overtures. Leonora 1,1 
2 and 3. Fidelio. Israel Philharmonic 
Orchestra conducted by Lorin Maazel. 
Decca, Stereo SXL6025. 

STRAVINSKY — Capriccio. John 
Ireland — Piano Concerto in E Flat 
Major. Colin Corsley and the Ro>al 
Philharmonic Orchestra conducted by 
Basil Cameron. Record Society, 
Mono 90-6090. 

ROSSINI — Overtures. La Gazza 
Ladra; William Tell; Semiramide; II 
Signor Bruschino; Italian Girl in Al¬ 
giers. Royal Philharmonic Orchestra 
conducted by Colin Davis. HMV,: 
Stereo CSD1436. f 

ELGAR — Enigma Variations. ? 
Vaughan Williams — Fantasia on a $ 
Theme by Tallis. Philharmonia Or- $ 
chestra conducted by Sir Malcolm; 
Sargent. MHV Concert Classic,; 
Mono XLP20007. 

JOHANN STRAUSS — The Gipsy j 
Baron. Complete Operetta. Alfred j 
Poell; Karl Donsch; Julius Patzak; i 
Kurt Preger; Emmy Loos; Steffi j 
Leverenz; Rosette Anday, Hi’da: 
Zadek and Franz Bierbach. Vienna 1 
State Opera Chorus and Vienna Phil-1 
harmonic Orchestra conducted by § 
Clemens Krauss. Decca Ace of Clubs, i 
ACL 166. : 


VARIETY FARE 

r Neville Williams 

Jamieson Rowe 
Keith Jeff coat 


Qmrtfmutl 

MESSIAH. Joan Sutherland with Grace 
Bumbry. The London Symphony 
Chorus and Orchestra, Conducted 
by Sir Adrian Boult. Chorus Master 
John McCarthy. Mono, Decca 
LXTA 6010. (Also available in 
Stereo SXLA 6010). 

Though this record would, equally 
well, qualify for inclusion in Julian Rus¬ 
sell's columns, the review copy happened 
to come my way for inclusion in the 
“Devotional” section. It would appear 
to be a collection of excerpts, mainly 
featuring Joan Sutherland, selected from 
a complete “Messiah” released a year 
or more ago. (Reviewed, June, 1962.) 

While “Messiah” is probably the best 
known and most celebrated of all com¬ 
parable Oratorios, there may be some, 
fond of Gospel music, who might feel 
that this is nevertheless a record for 
followers of the classics, rather than for 
them. On the contrary, it deserves a 
place in any devotional collection, being 
the more significant because it features 
the voice of possibly the greatest soprano 
of our time. 

What follower of devotional music 
could fail to find a response to “Glory 
To God,” “He Shall Feed His Flock,” 
and “I Know That My Redeemer 
Liveth”? / 

These and other excerpts are presented 
by Joan Sutherland, not as a mere “per¬ 
formance” but as by one who has a deep 
understanding of the composer’s motives 
and desires. The same spirit pervades 
the Orchestra and Chorus. 

In full, the list of excerpts is as fol¬ 
lows: “Pastoral Symphony,” “There Were 
Shepherds,” “Lo, The Angel Of The 
Lord,” “And The Angel Said Unto 
Them,” “And Suddenly,” “Glory To 
God,” “Rejoice Greatly,” “Then Shall 
The Eyes Be Opened,” “He Shall Feed 
His Flock,” “Thy Rebuke Hath Broken 
His Heart,” “Behold And See,” “How 
Beautiful Are The Feet,” “I Know That 
My Redeemer Liveth,” and “If God Be 
For Us.” 

Technically, the mono version, which 
I had for review, is well up to normal 
standards. (W.N.W.). 

★ ★ ★ 

GEORGE BEVERLY SHEA Sings His 
Favourite Songs And Spirituals. 
With Orchestra And Victor Voices 
Arranged And Conducted By 
Nathan Scott. Mono, RCA 
L-101509. 

Gospel singer Bev. Shea adds yet 
another LP to his already impressive 
list—once again getting away from the 
titles which he has worn almost thread¬ 
bare in his appearances with the Billy 
Graham Crusade team. 

In so doing he has also moved away 
from the routine Crusade accompani¬ 
ments to more varied arrangements 
from within the RCA organisation. The 
The net effect is to present to better 


advantage a singer who—let’s face it— 
is not as young as he used to be. 

If you’re numbered among Bev. 
Shea’s admirers, you’re pretty certain 
to like this bracket of devotional songs 
and spirituals: “Deep River,” ‘The 
Christ Of Every Crisis,” “The Wayfar¬ 
ing Stranger,” “I Got A Home In-A-Dat 
Rock,” “How Big Is God,” “Steal 
Away,” “He Is No Stranger,” “Goin' 
Home,” “Just For Today,” “My Lord, 
What A Mornin*,” “The Blind Plough¬ 
man” and “May The Lord Bless And 
Keep You.” 

The quality? Well up to normal stan¬ 
dards. (W.N.W.). 

★ ★ ★ 

A CLOSER WALK WITH THEE. 
Red Foley. Mono, 7-inch E.P. 
Festival FX-10,588. 

What’s your reaction to “western 
style” devotional songs? 

If you don’t like them, you can for¬ 
get this record, along with a good many 
others one hears from time to time. 

If you do like them, Red Foley’s 
presentation here would probably rate 
as “average,” replete as it is with guitar, 
a spot of rhythm and the appropriate 
vocal mannerisms. 

The titles: “Just A Closer Walk With 
Thee,’ ’“My Friend,” “Passing By,” and 
“He.” 

The quality? Normal. (W.N.W.). 

★ ★ ★ 

THE PROMISE OF EASTER. The Little 
Company Of Mary, Lewisham Hos¬ 
pital Sisters Choir. Mono, Festival 
FL-31001. 

The first LP album of the Lewisham 
Hospital Sisters Choir was reviewed in 
these columns some months ago and, 
according to reports, has found a ready 
sale. This second album is in similar 
strain—a gentle sound from a group of 
devoted women. 

The music is a mixture of ancient and 
modern, side 1 with organ accompani¬ 
ment, side 2 without. The jacket carries 
brief notes on each track. 

The titles include “O Breathe On Me 
Breath Of God,” “My Lord And My 
God,” “By The First Bright Easter Day,” 
“Hail Redeemer, King Divine,” “On 
Easter Morn,” “Mary On Calvary,” 
“Regina Coeli,” “O Bone Jesu,” “O 
Esca Viatorum,” “Jesu Mitissime Jesu,” 
“Adoremus Christe”, “O Fount Of 
Love.” 

Speaking technically, the recording has 
been made with mic. placing sufficiently 
remote to admit a fair degree of natural 
reverberation, which is in keeping with 
the nature of the presentation. Unfor¬ 
tunately, it has also admitted a certain 
amount of extraneous background 
rumble, evident as such because it is not 
apparent between tracks. However, 
while this has been noted as a matter of 
course, it is not the basis on which the 
record will be judged. 

As with most devotional discs, this 
one will have a strong sectional appeal. 
(W.N.W.). 
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when the British say 

"the best pick-up arm in the world” 

serious consideration 


and they especially are not given to extreme claims in 
advertising. Their statement that the SME is 
"the best pick-up arm in the world” is simply a fact. It is made 
by dedicated craftsmen working with extraordinarily close 
tolerances and standards—providing features unattainable in any other 

tone arm. Its "secret” (if it has one) is care in manufacture and testing, 
and utterly accurate adjustments for every critical factor in tracking. 

It is not inexpensive—perfection never is. It is, however, worth every 

penny to the audiophile who wants a pick-up arm capable of realizing 
the full potential of cartridge and record. 


SI—IUP?I 


SME DESIGN FEATURES 


A. Virtually frictionless knife-edge F. "Anti-skating” bias adjuster coun- 

bearings. Pivot friction is less than 20 teracts tendency of the arm -Jo move 
milligrams, horizontal and vertical! toward record center and "favor” 

B. Wood-lined stainless steel tube arm. inner groove. 

Resonances are outside recorded range, G. Hydraulic lever-operated set-down 
of small amplitude, and damped, f or "glow-motion” feather-light lower- 

C. Unique weight system statically bal- ing onto any part of the recording, 
ances arm longitudinally AND laterally. „ N lon . jaw arra rest with stainIess 
P* R,der w ®‘8 ht adjust tracking force stee , f ocking ]ink . 

from Y\ to 5 grams, adjustable for H or T . , , , . . , 

ii gm. increments, as accurate as a fine J; International standard 4-pin socket, 
stylus pressure gauge. Cartridge shells fitted with detachable 

E. Sliding base offers alignment adjust- P! IUrs , and mou,ltin g 9crews at standard 
mcnt through I inch. Height is adjust* ^ inc “ s P acm S* 
able through M inch. Fulfills optimum J. Output socket and plug provides a 
requirements of length, ofTset, over- rigid junction for the "stiff wiring" and 
hang when adjusted with alignment delicate pick-up lead, eliminating in¬ 
protractor included. . fluence on free tone-arm movement. 

PRICES: 

Includes one shell, arm, template, alignment protractor, hardware 

MODEL 3009 for 12" recordings... £37.10. 0 

MODEL 3012 for 16" recordings. £41. 5. 0 

ADDITIONAL SHELL Model G. £L 6. 0 


the 

perfect companion 
cartridge 


The Shure M33-5, of course. With the 
SME, provides absolute minimum 
tracking force . . . without distortion . 
Incredibly transparent sound. Peak- 
free high end, clean lows, astoundingly 
natural and clear in the middle range 
where mo si other cartridges suffer 
serious deficiencies. 22 x 1</ 6 cm per 
dyne compliance. £27.15.0. 


QUEENSLAND 

44 Warren St., The Valley 
Brisbane 
Phone 26 754 






NEW SOUTH WALES 
422 Kent Street 
Sydney 

Phone 29 6731 




























Instrumental, 

Vocal & Humour 


SPANISH MEDIEVAL MUSIC. The 
New York Pro Musica, conducted 
by Noah Greenberg. Guest artists: 
John Ferrante (Countertenor), 
David Dodds (Tenor), Marvin 
Hayes (Bass), Theodore Israel 
(Tenor Vielle), and George Gaber 
(Percussion). Twelve Cantigas de 
Santa Maria (Alfonso X, 1221- 
1284), Liturgy of Santiago de Com. 
postella (Anonymous, XII Century), 
Mass in. Honour of the Blessed 
Virgin Mary (Anonymous, XIV 
Century). Universal Record Club 
12-inch stereo, SUC-476. 

Here is further proof that the New 
York Pro Musica, under the direction of 
Noah Greenberg, is a group dedicated 
to the task of reviving the almost-for¬ 
gotten music of the past. 

On the first side of this disc, the 
original recording for which was made 
by American Decca, the group perform 
12 “cantigas*’ or hymns, dedicated to 
the Blessed Virgin Mary. These are quite 
light and fresh little pieces and, though 
pious in nature, were apparently per¬ 
formed iat court rather than in the 
church. They have great charm—partly 
due, perhaps, to the way in which they 
reflect the influence of the many dif¬ 
ferent types of music existent at the 
time of their composition. 

The second side features liturgical 
music of the 12th and 14th centuries 
and is interesting as a guide to the type 
of plainsong sung in Spain during this 
period. The effect of the local music on 
the liturgy is seen quite clearly in the 
14th century Mass. 

The performance is given authenticity 
by the use of instruments of the period. 
Recorders, krummhoms, bagpipes, hand 
bells, a Portative organ and a regal 
organ (reed), a tenor Vielle, a bass 
viol, a Schryari and a psaltery are the 
main instruments, with a wide selection 
of exotic percussion instruments for 
accompaniment. The standard of the 
singing is verv high, and the skilful 
direction of Noah Greenberg blends 
choral and instrumental parts into a 
smooth and consistent whole. 

Technically, the disc is of equally 
high quality. The stereo effect is good, 
there is negligible distortion and the 
surface noise is low. (J.R.) 

★ ★ ★ 

PATIENCE (or Bunthorne’s Bride). W. 
S. Gilbert and Arthur Sullivan. 
The Glyndebourne Festival Chorus 
(Chorus Master Peter Gellhorn). 
The Pro Arte Orchestra Conducted 
by Sir Malcolm Sargent Two-disc 
set. Mono, HMV OALP 1918/9. 
(Also available in Stereo, OASD 
484/5.) 

Based on an early Gilbert writing 
satirising ministers of religion, “Pati¬ 
ence” treads safer ground and transfers 
its satirical attentions to a couple of 
poets. These gentlemen, with their pre¬ 
posterous posings and their sham 
aestheticism completely captivate “twenty 
love-sick maidens,” to the utter disgust 
of the 35th Dragoon Guards, who hap¬ 
pen to be stationed in the village. What 
then is the value of a uniform? 

When first presented in April, 1881, 
“Patience” could be related readily to 
certain public figures of the day. With- 
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out this topicality, it has less immediate 
impact on modern ears than the more 
popular G. and S. operettas like “Pina¬ 
fore” and “Pirates.” 

While these would, therefore, be a 
better choice for anyone making their 
acquaintance with G. and S., this 
new recording of “Patience” is well 
worth consideration by more mature G. 
and S. enthusiasts. Minus the dialogue, 
the music is spread over four LP sides 
as follows: Side 1—Overture, Act 1, 
part 1: side 2—Act 1, part 2; side 3— 
Act II, part 1; side 4—Act II, conclu¬ 
sion. 

Musically, the presentation is excel¬ 
lent, the soloists being positioned with 
respect to the orchestra and chorus, 
more with a view to overall balance 
than to extracting the last vestige of 
syllabic diction. In fact, while the solo 
work is good., the concerted numbers 
really set the standard. 

Quality-wise, the recording is also 
right up to standard, with no trace of 
noise or distortion and the full range 
of frequency response. My only regret 
is that the set which came in for review 
happened to be the mono version; in 
this kind of recording, good stereo has 
quite a lot to offer. 

The cast—by now a familiar group— 
includes John Shaw, Trevor Anthony, 
Alexander Young, George Baker, John 
Cameron, Elsie Morison, Marjorie 
Thomas, Monica Sinclair, Elizabeth 
Harwood, and Heather Harper. 
(W.N.W.) 

★ ★ ★ 

AN EVENING WITH ROMBERG. 
Carmen Dragon and the Hollywood 
Bowl Pops Orchestra. Produced bv 
Dick Jones. Stereo, Capitol SW- 
1804. (Also available in Mono.) 

This disc certainly has all the ingre¬ 
dients for listening pleasure — popular 
romantic music from Sigmund Romberg, 
the Hollywood Bowl Pops Orchestra and 
Conductor Carmen Dragon, who came 
to know the composer personally, when 
presenting his music over U.S. national 
radio shows. 

Strings predominate in most of the 
selections, well enough in keeping with 
their romantic spirit but, in the three 
characteristcally “male” selections, the 
brass section is brought to the fore. 

The titles: “Drinking Song,” 

“Serenade,” “One Kiss,” “Lover Come 
Back To Me,” “Close As Pages In A 
Book,” “Deep In My Heart Dear,” “The 
Riff Song,” “One Alone,” “Softly As In 
A Morning Sunrise,” “Stout Hearted 
Men,” and “The Desert Song.” 

Throughout, the presentation is of a 
uniformly high quality. The sound is 
clean and the definition excellent, though 
the balance is weighted somewhat in 
favour of the treble end. This is one 
where you might want to wind up the 
bass a trifle. (W.N.W.). 

★ ★ ★ 

ORIENTAL. Carmen Dragon Conduct¬ 
ing the Capitol Symphony 
Orchestra. Stereo, World Record 
• Club STE-299. (Also available in 
Mono.) 

Here’s one I can commend most 
heartily to high fidelity enthusiasts. It’s 
one of those records which impresses 
from the first few bars, with its wide, 
open sound and its impressive spread and 
dispersion between the stereo channels. 

The effect is heightened by the per¬ 
cussive content in some of the tracks, 
while the main body of the orchestra 
has a massive but clean sound that can¬ 
not fail to impress. 

If criticism is warranted at all, it 


would be for a whisp of tracing dis¬ 
tortion on the inside track of side 1 and 
some evidence of background hiss, here 
and there, if the gain is turned up to 
“impress the visitors.” But the quality, 
overall, is well above average. 

Musically, the “Cook’s Tour” of Asia 
provides a variety of themes which are 
sure to have a wide appeal: 

“Procession Of The Sardars” (Ippoli- 
tov-Ivanov), “Tambourin Chinois” 
(Kriesler), “Orientale” (Cesar Cui), “Tur¬ 
kish March” (Beethoven), “Song Of 
India” (Rismky-Korsakov), “Kashmiri 
Song” (Amy Woodforde-Finden), 
“Arabian Dance” (Tchaikovsky), 

“Chinese Dance” (Tchaikovsky), “Ballet 
Egyptien” (Luigini) and “Persian Dance” 
(Moussorgsky). 

Excellent value, particularly at the 
Club price. Recommended. (W.N.W.). 

★ ★ ★ 

THE SHIFTING, WHISPERING 

SANDS. Billy Vaughn And His 
Orchestra. Arrangements by Billy 
Vaughn and George Greeley. Pro¬ 
duced by Randy Wood. Stereo, Lon¬ 
don SAHA 7708. (Also available in 
Mono AHA 7708.) 

When it comes to producing sweet 
sounds, there are few orchestras to equal 
Billy Vaughn’s with its characteristically 
featured woodwind group. 

Five of the tracks are presented in 
typical style: “Home On The Range,” 
Wagonwheels,” “Cool Water,” “Red 
River Valley” and “The Last Round¬ 
up.” 

The rest of the album has an unusual 
quality. Two tracks “The Shifting 
Whispering Sands” interweave the musi¬ 
cal theme with a most effective narra¬ 
tion by Ken Nordine. 

Then, the whole of side 2 is occupied 
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8' TWINAXIETTE 8 


Whether monophonic or stereophonic, sound reproduction without High 
Fidelity is like a picture without colour. Goodmans High Fidelity range 
gives you the choice of the perfect loudspeaker equipment for every 
purpose and budget. 


8 AXIETTE 8 

6w. (12w. U.S.A.) 
40-15,000 c/s. 

8 TWINAXIETTE 8 

6w. (15w. U.S.A.) 
40-18,000 c/s. 

8 TRIAXIOM 8 

6w. (15w. U.S.A.) 
40-20,000 els. 

10 AXIOM 10 

lOw. (20w. U.S.A.) 
40-15,000 c/s. 


10 TWINAXIOM 10 

lOw. (20w. U.S.A.) 
40-18,000 c/s. 

10 TRIAXIOM 10 

lOw. (20w. U.S.A.) 
40-20,000 c/s. 

10 AXIOM 80 

6w. (12w. U.S.A.) 
20-20,000 c/s. 

12 AXIOM 201 

15w. (30w. U.S.A.) 
30-16,000 c/s. 


GOODMANS 


12 AXIOM 301 

20w. (40w. U.S.A.) 
30-16,000 c/s. 

12 TRIAXIOM 212C. 

15w. (30w. U.S.A.) 
30-20,000 C/s. 

12 TRIAXIOM 612C. 

20w. (40w. U.S.A.) 
30-20,000 c/s. 

12 AUDIOM 51 

15w. (30w. U.S.A.) 
Fundamental Resonance: 
35 or 75 c/s. 


12 AUDIOM 61 

20w. (40w. U.S.A.) 
Fundamental Resonance 
35 or 75 c/s. 

15 AUDIOM 80 

25w. (50w. U.S.A.) 
Fundamental Resonance 
30 or 60 c/s. 

18 AUDIOM 90 

50w. (lOOw. U.S.A.) 
Fundamental Resonance 
40 or 60 c/s. 


GOODMANS INDUSTRIES LIMITED., 

Axiom Works, Wembley, Middlesex, England. 

Sole Australian Agents: BRITISH MERCHANDISING PTY„ LTD., 

60, Clarence St., Sydney, N.S.W. Telephone: 29 1571 (3 lines). 
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by Billy Vaugh’s “Song Of The West.” the overall emphasis remains on percus- If you want to dance to the Spanish 

Built around a theme which is immedi- sion. The front line are, for instance, rhythms, they’re fine for that, too— 

ately reminiscent of Grofe’s “On The used as part of the percussive force as for this is Warren Covington’s field. 
Trail,” the music sketches the progress of much as are the regular rhythm section. You get: “Wild Pachanga,” “Jim— 
a typical waggon train across the prairies, For the rest of the rhythm section Cha Cha,” “Yellow Bird,” “Mi Guan- 

with their traditional hazards, to the Don cho.se Dick Hyman on piano, Tony tanamera,” “Dream Tango,” La Mac- 

promised land.” Mottola of “Roman Guitar” fame arena,” “Neven On Sunday—Cha Cha,” 

While, superficially, this makes for (Command SNDL-30, 169), Bob Haggart “The Moon And I,” “La Pachanga,” 
pleasant listening in the Billy Vaughn on bass and another drummer, Bob “Wall Street Cha Cha,” “Tequila” and 
manner, the transparent manipulation of Rosengarden. A four-man woodwinds “La Empaliza.” 

the basic theme could have a tuitional section consisting of Walt Levinsky, Of its type—a good one. (W.N.W.) 
value in schools, if presented, along with Phil Bodner, Stanley Webb and A1 Klink ★ ★ ★ 

the jacket notes, as an example of de- plus the golden trumpet of Doc Severin- CUBAN SPECTACLES. The Tokyo 
scriptive composition. son make up the rest of the group. Cuban Boys (Augmented). Con- 

In this same environment, Ken Nor- The numbers they play are “Forty- ducted by Tadaaki Misago. Stereo, 

dine’s voice production, in the two tracks Second Street,” “Do Nothin’ Till You Festival SFL 931025. 

mentioned previously, would bear listen- Hear From Me,” “Let’s Face The Music Maybe it’s just a matter of view¬ 
ing to. And Dance,” “It Don’t Mean A Thing point, but there seems to be something 

The quality? Excellent. (W.N.W.). If It Ain’t Got That Swing,” “It’s Been incongruous about a Japanese musical 

★ ★ ★ A Long, Long Time,” “Drums In My group going under the title of “. . . 

OFF BEAT PERCUSSION starring Don Heart,” “I Won't Dance,” “Cheek To Cuban Boys.” And I find myself won- 
Lamond and his Orchestra. Origin- Cheek,” “I’m Beginning To See The dering, too, about the title and whether 
ated and produced by Enoch Light. Light,” “Sophisticated Lady,” “All it shouldn’t have been translated “Cuban 
Command, Stereo, SNDL-930-950. Alone,” “The Big Brush Off.” If you Spectacular.” 

Those who liked the Persausive Per- are sampling the disc, I suggest you Be that as it may, we have here 
cussion and Provocative Percussion listen to “Sophisticated Lady” as being another record from the King Record 
series, with which Command pioneered, a good all-round sample. Company of Japan, released through 

will surely find much to their liking in Technically, the recording is excellent Festival, and featuring a Japanese ver- 
this new disc. Don Lamond has found and the stereo most effective without be- sion of Cuban themes. Not surprisingly, 
a way of retaining the throbbing excite- ing “gimmicky.” Musically, I would the arrangements are unusual and I 
ment that was inherent in those earlier prefer this disc to the earlier percussion would be only guessing to suggest 
records while showing of the melodic efforts since it has more “long-term” whether or not you’ll like them. It 
and ensemble potentialities of drums — listening qualities, with less emphasis on would be a matter for individual listen- 
side of drumming that is often over- high-fidelity “zinginess.” (K.W.J.) ing. 

looked. ★ ★ ★ Of one point, however, there can be 

Where as the earlier percussion albums LATIN SI! Warren Covington and His no doubt—the effectiveness with which 
were built around wood blocks, xylo- Orchestra. Mono, Festival, the stereo medium has been used. In 
phones, bells and similar equipment FL-30,868. this respect, I must rate the disc as in¬ 
fused to underline high fidelity and This is very much a dual purpose triguing, if not outstanding. While some 

stereophonic recording techniques) this disc. instruments are located clearly to one 

album uses only the basic drum kit in As pure sound it makes good toe- side or the other, sound issues simul- 
arrangements which are designed to in- tapping type “background” turned low, taneously from the “middle” as posi- 
tegrate the drums into the ensemble or quite meaty, wide-range fare at higher tively as if a physical third channel 
concept of the orchestrations, although volume. were in operation. 


MELBOURNE TAPE RECORDERS 

PTY. LTD. 

OF 242 ELIZABETH ST., MELBOURNE 

BY VIRTUE OF OUR COLOSSAL STOCKS AND SALES OF TAPE RE¬ 
CORDERS OVER MANY YEARS OF SPECIALISATION IN THIS FIELD 
WE HAVE BECOME UNIVERSALLY KNOWN AS:— 

THE HOUSE OF 1,000 TAPE RECORDERS 

IF YOU ARE GOING TO BUY A TAPERECORDER OR EVEN JUST 
THINKING ABOUT IT A VISIT TO OUR SHOWROOM WILL CON¬ 
VINCE YOU THAT HERE IS THE PLACE TO GET VALUE FOR 
YOUR MONEY, CIVILITY, SERVICE, & ABOVE ALL A RANGE OF TAPE 
RECORDERS TO SUIT BOTH YOUR PURPOSE AND YOUR POCKET. 

MELBOURNE TAPE RECORDERS 
THE SPECIALISTS 
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Just arrived! Latest shipment! 

Swedish Luxor Stereo Recorder 

LUXOR STERE0.'4th DIMENSIONAL' SOUND 

Put yourself ‘with’ the sound. Right there with rich sound moving around you. Only 
with Stereo can you gain this thrilling “4th dimensional sound”. And nowhere else 
in Sydney can you buy a full stereo tape recorder for only £129/12/-. The Luxor 
stereo tape recorder. 

The Luxor has features that you would only expect in a machine priced at at least 
£180. • 4 tracks, 7" spools up to 16 hours’ playing time. • Twin magic eyes and 
special “Joystick” controls to give complete command of the machine, simply. • Plays 
and records both stereo and mono. • Sturdy, stylish cabinet with built-in speakers 
giving that exciting “fifth row centre seat” sound. Only Magnetic Sound could sell 
such a competent stereo machine for only £129/12/-, for, you see. Magnetic Sound 
of 387 George St., and NOW South Pacific Building, Restwell St., Bankstown are the 
leading tape recorder specialists in Australia. 

Bring in your present machine and receive Sydney's highest trade-in allowances on 
this stereo machine. The terms are very reasonable! Come into either of Magnetic 
Sound’s stores for an obligation-free demonstration. 


TfltufHetic Sound 


INDUSTRIES 


387 GEORGE ST., BX3371,2 doors from Kodak 
South Pacific Building, Restwell St., Bankstown 
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As I listened, I found myself toying 
with the phrase “3-way separation”! 

In other respects, also, the quality 
is excellent. 

The titles: “La Virgin De La Macare- 
nas,” “Malaguena,” “Brazil,” “Gamada,” 
“Lady Of Spain,’ m El Mambo,’ 
“Taboo,” “Babalu” and “Jungle Drums.” 

An interesting release. (W.N.W.) 

★ ★ ★ 

THE CASCADING VOICES OF THE 
HUGO AND LUIGI CHORUS. 
Hugo and Luigi, Their Orchestra 
and Chorus. Stereo, RCA SL- 
101501. (Also available in Mono.) 

Musically and technically, this is one 
of the best vocal discs that you’ll hear 
in many a long day. The voices are 
beautifully balanced and blended and, 
for good measure, beautifully spread out 
between the stereo channels. 

Added to this, the arrangements are 
varied and imaginative, well backed by 
the orchestra and with one very effective 
gimmick — a different and distinctive 
instrumental solo worked into each 
separate number — piano, guitar, violin, 
trumpet, trombone, clarinet and saxo¬ 
phone — and each one note perfect. 

Strong in nostalgic appeal, the titles 
are: “Moonlight And Roses,” “It 
Happened In Monterey,” “Look For The 
Silver Lining,” “Paradise,” “Marcheta,” 
“When Day Is Done,” “For You,” 
“I Love You,” “Three O’clock In The 
Morning,” “I’ll See You In My Dreams,” 
“Remembering Time” and “Goodnight 
Sweetheart.” 

Technically and musically, in its class, 
this is one I can thoroughly recommend. 
It’s one you can buy for the “little 
woman” us a welcome change from all 
your noisy high fidelity recordings! 
(W.N.W.), ★ ★ ★ 

MUSIC FOR MEDITATION. Porter 
Heaps at the Pipe Organ. Stereo, 
W. and G., WG-BS-1314. (Also 
available in Mono.) 

Porter Heaps’ formula for this disc 
is very simple: A group of favourite 
“popular classic” melodies, a Wyrlitzer 
style organ and a straight presentation in 
keeping with the theme of meditation: 
or is it relaxation? 

If the disc lacks any special colour as 
a result of this formula it also lacks any 
suggestion of ineptness on the part of the 
organist, who achieves exactly what he 
has set out to do. 

Technically, the recording is of good 
average quality although, as with many 
organ records, the stereo doesn’t count 
for much in the end result. The run-in 
grooves sound rather noisy but, for¬ 
tunately, the actually recording area is 
free from interfering background. There 
is no obvious distortion and frequency 
balance is good. 

The titles: “Serenade” (Schubert). 
“Berceuse” (Godard), “Evening Star” 
(Wagner), “Intermezzo” (Mascagni), 
“Meditation” (Massenet), “Claire de 
Lune” (Debussy), “Caprice Viennois” 
(Kriesler), “Poem” (Zdenko Fibich), 
“Evening Song” (Schumann) and “Simple 
Aveu” (Thome). 

In short, popular classics at popular 
organ level. (W.N.W.). 

★ ★ ★ 

FERRANTE AND TEICHER—POPU¬ 
LAR CLASSICS. Duo • piano 
arrangements of: Sabre Dance, 
Habanera, Ritual Fire Dance, 
Reverie, Jamaican Rhumba, Tango 
in D Major, Op. 165, No. 2 
(AlbenJz), American Fantasy (Fer- 
rante-Teicher), Waltz in C sharp 
Minor, Op. 64, No. 2 (Chopin), 
Jesu, Joy of Man’s Desiring (Bach, 


TUITIONAL - FOR CHILDREN 


CHILDREN’S INTRODUCTION TO A 
WORLD OF GOOD MUSIC. Sym- 
lony Orchestra with Narration by 
vid Teig. Mono, Gem, GEM-46. 


phoi 

Dav 


Over the past few years, quite a num¬ 
ber of “Introductions To The Orchestra” 
seem to have turned up, some at the 
hand of famous musicians. 

This one is for younger children, not 
to be studied as they might study a 
lesson at school, but to be listened to 
in the home at an entertainment level. 

The narrator introduces the major 
instruments in the orchestra which, in 
turn, proceed to play a few bars of a 
simple nursery rhyme. If this smacks 
a little of the kindergarten, the purpose 
of so doing emerges when the instru¬ 
ments are asked to play in groups and 
then as a complete orchestra. As the 


improvisation becomes gradually more 
complex, the familiar theme can be heard 
more clearly than anything else one 
might imagine. 

Having thus communicated the basic 
idea, the lecturer invites the orchestra 
to play a number of selections well- 
known for their eloquent sound: “Dance 
Of The Sugar Plum Fairies” (Tchai¬ 
kovsky), “March Of The Toys” (Her¬ 
bert), “Stormy Night, Peer Gynt” 
(Greig), “Bluebird and Florisse” (Tchai¬ 
kovsky, Sleeping Beauty), “In The Hall 
Of The Mountain King” (Grieg, Peer 
Gynt), Sleeping Beauty Waltz* (Tchai¬ 
kovsky), “On The Trail” (Grofe). 

For children, this is an excellent disc 
which might be supplemented, at a later 
date, by one of the more detailed and 
sophisticated “Introductions.” 

The quality? Excellent. (W.N.W.). 




trans. M. Hess), Toccata (Paradies), 
Llebestraum No. 3 (Liszt), Valse 
(Arensky), Slavonic Dance in C 
Major, Op. 46, No. 1 (Dvorak). 
Ampar 12in mono, ML-31,008. 

Ferrante and Teicher are apparently 
regarded by many as the top duo-piano 
team in the world today. Whether 
this is the case or not, they certainly 
play extremely well and have great tim¬ 
ing'. 

On this disc, they perform 13 well- 
known pieces, most of them of classical 
origin. At times, the playing seems a 
trifle mechanical, but, as a whole, the 
performance is good. 

I have only two complaints — not 
about the disc, but regarding the cover. 
First, a number of the works listed 
on the cover are given opus numbers 
—but the composer’s name is not given! 
It is only by searching on the disc label 
itself (normally the last place people 
look) that the composer can be found. 
Surely it is pointless quoting opus num¬ 
bers if the composer’s name is not 
given? 

The second complaint concerns the 
cover notes. I have yet to see a better 
(?) example of bombast than the notes 
on this disc cover. Surely we can be 
told about the disc and the performers 
without being buried in a mound of 
pompous verbiage? I only hope that 
people will not allow the cover notes to 
deter them from hearing the disc. 

Technically, the disc is fine, so my 
advice is: Ignore the cover, but by all 
means hear the music. (J.R.) 

★ ★ ★ 

HITS FROM HOLLYWOOD. Carmen 

Cavallaro, Piano with Orchestra. 

Stereo, Festival DL-74274. 

Carmen Cavallaro, a recent visitor to 
these shores, is at his liquid, melodic best 
in this collection of hits from some of the 
more recent films. 

Against a background of singing strings 
he weaves a rippling rhythmic pattern of 
sound that, in its style, is difficult to fault 
or to better. Romantic — yes! Sugary 
— perhaps! But it’s very pleasant, very 
easy on the ear and, at restricted level, 
excellent background for dining. 

But it doesn’t have to be played that 
way. The disc is well recorded, techni¬ 
cally, and capable of giving a good ac¬ 
count of itself at higher volume, if you 
prefer it. 

The contents: 

“Moon River,” “A Majority Of One— 


Theme,” “Back Street,” “A Summer 
Place—Theme,” “Tammy,” “Summer 
Love,” “Smile,” “You Are Beautiful,” 
“The Singer Not The Song,” “Fascina¬ 
tion,” “Theme From Exodus,” and 
“Stella By Starlight.” 

As “soft lights and sweet music” very 
effective (W.N.W.). 

★ ★ ★ 

I STILL LIKE TO PLAY FRENCH 
SONGS THE BEST. George Feyer, 
Piano, with Orchestra conducted by 
Dick Jacobs. Stereo, Festival 
DL-74333. 

With Carmen Cavallaro, Bill Snyder, 
Liberace and George Feyer, the Festival 
label is well served with popular pianists. 
Each has his characteristic style, how-' 
ever. Against the “soft lights and sweet 
music” of Cavallaro, the flowing melodies 
of Bill Snyder and the showmanship of 
Liberace. George Feyer here majors on 
tee-tapping rhythm, aided by a small 
rhythm section against a background of 
strings. 

Perhaps I should make an exception of 
“The Poor People Of Paris,” which is 
too close to the Liberace formula to be 
accidental. Only the lace and the 
candles are missing. 

In this collection of pleasant piano 
rhythm are the following titles of pro¬ 
fessedly French inspiration: “Milord,” 
“La Vie En Rose,” “J’Attendrai.” 
“April In Portugal,” “La Seine,” 
“Hymme A L’Amour,” “Never On A 
Sunday,” “The Poor People Of Paris,” 
“Que Reste-Il-De Nos Amours,” “La 
Mer,” “Sous Les Ponts De Paris,” 
“Offenbach Waltz,” “Can-Can,” “Fascina¬ 
tion,” “Les Trois Cloches,” Medley, Re¬ 
prise. 

Like the music, the quality is pleasant, 
an adjective which I use deliberately to 
indicate that, in the way one listens to 
music of this type, it will be quite smooth 
and acceptable. Critical ears might dis¬ 
cern a trace of fuzz on the strings here 
and there but, in this context, it’s a very 
minor matter. 

As I said earlier, pleasant piano 
rhythm. (W.N.W.) 

★ ★ ★ 

30 HITS OF THE TUNEFUL 20s. 
Frankie Carle, His Piano And 
Orchestra. Produced by Neely 
Plumb; Arranged and Conducted by 
Hank Levine. Mono, RCA L-101487. 

What can one say that is new about 
Frankie Carle, a pianist whose score of 
records sold (according to the jacket 
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?V. 


... A custom 
assembled stereo sys¬ 
tem comprised of indi¬ 
vidually famous com¬ 
ponents, combined in a 
compact form, to bring 
you perfection in sound 
reproduction! 

The handsome chairside 
cabinet, as illustrated, 
houses both Player (the 
famous DUAL 1007/A) 
and Amplifier (Meyer 10 
watt, with separate bass, 
treble and balance con¬ 
trols. Switched inputs 
for Mono, Stereo, Radio 
and Tape. Response 20- 
40,000 CPS ± 2db). 

Remainder of the system 
features two newly 
released ADI Mk. II 
bookshelf speakers! 


The Price of Perfection 


notes) is now around the 75 million 
mark? In typical happy-go-lucky style, 
he strings together rhythmic, toe-tapping 
versions of 30 favourite tunes from the 
twenties. 

Please don’t expect me to list them alt 
but there’s a pretty representative selec¬ 
tion — “No Bananas,” “Charmaine,” 
“Ramona,” “Sweet Sue,” “Side By Side,” 
“Pagan Love Song” and so on. 

Technically, its average, good quality 
mono and well worth considering if you 
are in the market for another of Frankie 
Carle’s offerings. (W.N.W.) 

★ ★ ★ 

BARROOM GOLDEN FAVOURITES, 
“Big” Tiny Little on the honky tonk 
piano with chorus and orchestra 
and featuring the voice of Jose¬ 
phine. Coral, Stereo, CRL 757407. 

If you are looking for some quiet 
background dinner music this is definite¬ 
ly NOT the disc for you. If, on the 
other hand, you require some lusty, 
gusty, honky-tonk jazz as a background 
for a swinging party, then give this one 
a listen This is the sort of music which 
will bring your irate neighbours to the 
door; when he will, in all probability, 
stay to harmonise with the boys! 

There is nothing serious about this 
kind of music, it is just the kind of 
“loud fast and funny” jazz which is best 
heard over the “happy gabble of laughter 
and the clink of frothy steins.” Al¬ 
though the tunes are, strictly speaking, 
American barroom favourites, they are 
mostly well-known in this country. 

The numbers are: “Beer Barrel Polka,” 
“Wheel Of Fortune,” “The Darktown 
Strutters Ball,” “There Is a Tavern In 
The Town,” “Bill Bailey, Won’t You 
Please Come Home,” “Josephine,” “Sil¬ 
ver Dollar/’ “Sweet Violets,” “Some Of 
These Days,” “I Wish I Could Shimmy 
Like My Sister Kate,’ “You’ve Got To 
See Mamma Ev’ry Night,” “San Antonio 
Rose.” 

Technically the disc is good and the 
stereo# spread most satisfactory. 
(K.W.J.)._ 

AUDIO TOPICS 

(Continued from page 76) 

the listening room and the listening posi¬ 
tion. 

Is the answer to all this a pair of 
stereo balance meters? 

Frankly, I don’t think so. They’re 
certainly interesting to watch and they 
indicate equal electrical output from the 
two channels on a mono disc. But they 
take no account of any difference in the 
sensitivity of the two speakers or the 
influence of room environment, as just 
mentioned. 

More important, when applied to 
stereo records, they try to measure 
equality in signals which aren’t sup¬ 
posed to be equal! In fact, they be¬ 
come quite ridiculous in relation to the 
highly separated type of stereo. 

This being so, there can be no sound 
technical basis either for any form of 
automatic stereo balancing system. 

At best it could be mad e to equalise 
the energy in both channels, without any 
cognisance of whether, in fact, it should 
be so equalised. I am afraid that, from 
the viewpoint of a critical enthusiast, the 
cure could be more serious than the 
complaint! 

And is the complaint serious? Frankly, 
I don’t think it’s anything like as serious 
as R.L. seems to believe. 

But what do you think? 
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TRADE REVIEWS 

AND RELEASES 


NEW OSCILLOSCOPE 
FROM JACOBY MITCHELL 

Messrs Jacoby Mitchell Pty. Ltd. announce that they are the sole Com¬ 
monwealth agents for the new Portascope 301 oscilloscope (illustrated 
below) which was recently released by Messrs B.W.D. Electronics Pty. Ltd. 
of Melbourne, Victoria. 


'T'HE new oscilloscope is almost identical 
A with the previous Model 300 with the 
exception that the timebase is now calibrat¬ 
ed in terms of frequency rather than time 



zontal Input (AC and DC), Vertical Input 
(AC and DC), External Synchronising. An 
internal “Z” input terminal is provided 
where it is desired to modulate the intensity 
of the trace. 

Calibration of the vertical amplifier is 
accomplished by means of a special 
“calibrate” position on the vertical attenua¬ 
tor switch. This position displays a 1 volt 
peak to peak waveform on the CR tube 
which is set to occupy three divisions of 
the graticule. Although this display over 
three divisions in lieu of the more usual 
single division is somewhat unusual it does 
make for easy adjustment of calibration. 

The instrument is packaged in an attrac¬ 
tive grey hammertone finished case with 
engraved aluminium front panel. Dimensions 
are 6iin by 9fin by 13 inches. Power 
requirements are 240 volts AC at 60 watts 
and the weight is 181b. 

Tested in our laboratory it performed well 
with all controls being smooth and easy 
to use. Due to the use of DC coupling 
thrpughout the circuit there is no sign of 
delay in either vertical or horizontal shift 
nor during the operation of the vertical 
attenuator. 


per centimetre as was the earlier model. The 
manufacturers feel that the new timebase 
calibrations are better suited to the type of 
market for which the CRO is designed. 

The Portascope 301 is claimed to be 
a reliable, low cost instrument (approxi¬ 
mately £80 plus 12 per cent tax) providing 
an unusually high degree of performance 
for its class. It is particularly easy to use, 
even for untrained personnel, and is equally 
suitable for use by schools, universities or 
by technicians engaged in TV or other ser¬ 
vice work. 

Some brief specifications follow: 
CRT-2|in diam. fitted with detachable 
graticule calibrated in cm. squares, and 
green light filter. 

VERTICAL AMPLIFIER — DC to 
3.5Mc from lOOmVp-p/cm to 30Vp-p/cm; 
DC to 1MC at 50mV-p/cm; AC input 
is —3db at 2cps; Rise Time O.luSec from 
lOOmV and 0.2uSec at 50mV; Sensitivity, 
switched calibrated attenuator from 50mV 
pp/cm to 30V p-p/cm with a 3/1 un¬ 
calibrated vernier control which varies the 
sensitivity between each step and extends 
the maximum input to 100V p-p/cm. 

HORIZONTAL AMPLIFIER — DC to 
250Kc at —32b down; Sensitivity, two 
switched ranges with 12/1 vernier for 
llmV p-p/cm to 12V p-p/cm. 

TIME BASE — lcps to lOOKc in five 
overlapping ranges with an approx, cali¬ 
brated vernier control, expansion contin¬ 
uously variable between 0.5 and 3 times 
screen diameter; 

SYNCHRONISING — Internal positive 
or negative and external positive or nega¬ 
tive by switch selection. 

Front panel controls are; Intensity, 
Focus, Astigmatism, Vertical Shift, Hori¬ 
zontal Shift, Horizontal Gain, Synchronis¬ 
ing, Vertical Attenuator (switched), Vertical 
Attenuator (vernier), Timebase (switched), 
Timebase (vernier) plus an on/off switch 
and pilot light. Front panel terminals are 
provided for; Timebase out, External Hori- 
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A check on frequency response, vertical 
and horizontal sensitivity and calibration 
and the time-base frequency calibration 
showed that, on the instrument we 
checked, these were within manufacturers’ 
specifications. 

Any further inquiries on the instrument 
should be directed to Messrs Jacoby Mit¬ 
chell of 469 Kent Street, Sydney. (K.W.J.) 


A.W.V. RELEASE 
NEW TRANSISTOR 


Subsequent to the description of 
the “24 Watt All-Transistor Stereo 
Amplifier” of April-May, 1963, the 
Amalgamated Wireless Valve Com¬ 
pany Pty. Ltd. have made avail¬ 
able a new low-noise preamplifier 
transistor, the 2N2613. 

'T'HIS transistor has high 
A current gain, uniform 
gain - frequency charac¬ 
teristics and low leakage 
^urrent. These features and 
its low noise figure make it 
quite suitable for the init¬ 
ial stages of the 24-watt 
amplifier. 

No circuit changes are 
required for the 2N2613, 
the values stated for the 
type AC 107 transistor be¬ 
ing quite appropriate. 

Tried in the prototype 
amplifier, sample 2N2613 
units gave distortion and noise figures com¬ 
parable with those for the AC107’s origi¬ 
nally specified. 

Readers contemplating the construction 
of this amplifier may thus be assured that 
optimum performance is attainable with 
either the AC107 or 2N2613 transistors. 



“OXFORD” 

CASES AND CHASSIS 

NINE VOLT POWER 
SUPPLY 

Case only R. & H. Feb., 1963. 

£ 1 / 17/6 

+ 121% Sales Tax. 

30W TRANSISTOR AMP. 
FEB., 1963. 

Chassis, Heat Box, Panel, 

£4/18/- 

+ 12 }% Sales Tax. 

PLAYMASTER 104 
APRIL, 1963. 

Sub Chassis, 15/- 
+ 25% Sales Tax. 

3 BAND AM TRANSMITTER 
APRIL, 1963. 

Case £ 2 / 2/6 

Chassis and Front Plain Panel 
£3/5/- 

Printed Panel 19/6 
Engraved Panel £2/10/- 
+ 121% Sales Tax. 

MULLARD STEREO 10/10 

Chassis £3/10/- 
Cover £2/5/- 

Printed Panel (Grey Panel, 
White Figures) 19/6 
Engraved Panel (Red Figures 
on al.) £2. 

+ 25% Sales Tax. 

PHILIPS PRE AMP STEREO 
FOR MAGNETIC PICK UP 

Chassis £3/2/6 
Printed Panel (Grey) 19/6 
Engraved (Red Fig.) £2/10/- 
+ 121% Sales Tax. 


ALL GOODS PLUS FREIGHT 
SLIGHTLY HIGHER FROM AGENTS 


McKinnon nicholls pty. ltd., 

468 Collins St., Melbourne. MB1440. 


GERARD and GOODMAN LTD., 
192 Rundle St., Adelaide. 8-0242. 


HOMECRAFTS (TAS.) PTY. LTD., 
199 Collins St., Hobart. 2-2711. 


MARTIN DE LAUNAY P. L„ 
Darby St., Newcastle. B4741. 

MARTIN DE LAUNAY P. L., 
Keira St., Wollongong. 

D. IRVINE and CO., 

401 George St., Brisbane. 2-4310. 


Manufactured by: 

HEATING SYSTEMS 


PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 
69-3764 69-7616 


89 


















— 


— 


--- 



•f v - . ■ 

FEATURES: 


n-CORD 202 

NEW battery or "?p E 
operated porta ^ £CORDER 


FI-CORD 202, an instrument for the most ambitious professional, is equally suitable 
for the enthusiastic amateur who demands highest professional standards. It 
incorporates all the practical advantages of a full-size recorder in a small light¬ 
weight machine. 

SPECIFICATIONS: 


This new high-fidelity recorder has been developed 
after years of exacting tests in the FI-CORD laboratories. 
It is a worthy successor to the famed FI-CORD I A, used 
internationally by television and broadcasting stations 
in recent years. 


• 2 speeds: 7>/ 2 and 3% i.p.s. 

• Standard 4in spools. 

• Fast forward and fast rewind. 

• Manual and automatic volume control. 

• Built-in loudspeaker. 

• Extension speaker output socket. 

• Remote control facilities. 

• Safety record switch. 

• Easy-load battery cassettes. 

• Battery warning lamp. 

• Mains input. 

• Tape counter. 


Frequency Response: 

at T/i i.p.s.: 50—12,000 c/s plus/minus 3 db. 
at 3& i.p.s.: 50—8,000 c/s plus/minus 3 db. 

Noise level: 50 db weighted. 

Erase frequency: 60 Kc/s. 

Back-wind: I'/j minutes at 7»/j ».p.*. for 4»n spool of long-play tape. 

Forward-wind: 2'h minutes at 7»/j i.p.s. for 4in spool of long-play tape. 

Input: Less than .2 mV at IN socket for fully modulated tape. 

Output: Maximum I V at OUT socket; this will not fall below .8V when loaded with 100 ohms. 
Loudspeaker: Built-in 3in—20 ohms. Output—180 milliwatts. 

Direct line recording: Voltage required to load tape to standard level—0.2 mV, 

FI-CORD 202 gives you high-fidelity recordings at your fingertips-—whenever you 
wish, wherever you gOi Optional accessories are also available. 


• Weight: Only 6»/ 2 lb. 

# Size: 9" x b 1 /^' * 


For further details on this amazing little maehine contact our 
representative in your Capital City (below). 


INTERSTATE DISTRIBUTORS: 

NEW SOUTH WALES: Audio Engineers Pty. Ltd., 422 Kent Street, Sydney. Tel.: 27-4731. 
SOUTH AUSTRALIA: Eilco Seles, 233 Rundle Street, Adelaide Tel.: 8-1257. 

QUEENSLAND: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel.: 58-1014. 

WESTERN AUSTRALIA: Athol M. Hill, 842 Hay Street, Perth.Tel.: 21-7841. 

TASMANIA: K. W. McCulloch Pty. Ltd., 107 York Street, Launceston.Tel.: 2-5322. 


Australian National Distributors: 


Simon Gray Pty. Ltd. 


Totophones: 63-8166, 63-8211. 

28 Kllaabeth Street, MELBOURNE, Victoria. 
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MAGNETIC TAPE 
FROM "Du Cros" 

Messrs E. W. Cornelius Pty. Ltd. 
anounce that they have now been 
appointed the distributing agents in 
Victoria for Du Cros Magnetic Re¬ 
cording Tape. The company pro¬ 
ducing this tape is wholly Austra¬ 
lian owned and specialises solely in 
the manufacture of magnetic tape. 


r T'HE manufacturers state that the tape is 
A produced on a polyvinyl chloride base 
to which a special formulation of oxide is 
applied through an exclusive coating process 
which ensures freedom from deposits on 
heads and tape guides. The oxide is triple 
polished and impregnated with a silicone 
compound to reduce wear on the recorder 
heads and to eliminate static build-up on the 
tape. 

The tape is available in two types, 532 
standard and 191 long playing; each type 
comes in either 7in, 5in or 3-1 /8in reels. 
The type 532 standard has a PVC base of 
1.4 mils thickness and a 0.5 mil oxide coat¬ 
ing with a breaking strain of 8 lbs. The 
191 L.P. has a PVC base of 1.0 mil, an 
oxide coating of 0.5 mils and a breaking 
strain of 5.75 lbs. 

The electrical specifications of both types 
are identical and are as follow: Coercivity 
—280-300 oersteds; retentivity—2200-2400 
gauss; background noise—-63dB below peak 
recording level; frequency response—25 cps. 
—20Kc plus or minus 3dB, N.A.R.T.B. 
equalisation, full track; print through—better 
than 50dB after 80 hours at 70F; total har¬ 
monic distortion—0.3 per cent. 

In frequency response runs the tape was 
equal to a well-known brand which has 
long been regarded as a standard for com¬ 
parison. Retail prices for 7in reels are; 
532 standard, £2/12/, and 191 long 
playing, £3/8/. 

Further inquiries to Messrs E. W. 
Cornelius Pty. Ltd., of 5 Northumberland 
Street, South Melbourne, Victoria. (K.W.J.) 


1 <> 


lyjESSRS Telecomponents Pty. Ltd 
1VA frequently announce new re¬ 
leases to their extensive line of TV re¬ 
placement parts and servicemen not 
already on their mailing lists could make 
sure of their inclusion by writing to 
this firm at 752 Pittwater Road, Brook- 
vale, N.S.W. 

As an example of the service they 
offer, their latest release sheet gives de¬ 
tails of a new 110 degree E.H.T. trans¬ 
former they have produced. The trans¬ 
former is designated type 4741 and is 
designed to suit various models of the 
following makes of TV receivers; 
H.M.V., Kriesler, Pope, Philips, Tele¬ 
tone, Viewmaster. The retail price (in- 

L eluding tax) of the new transformer is 
£5/15/. 


ELECTRONICS 


Ltd. 


division of Electron Tube Distributors Pty. 

3A WELLINGTON STREET, 

PRAHAN, S.I., VICTORIA PHONE 51.6362 

Alto at Sydney. Phone MA4006 . 


LAFAYETTE Professional Quality 

AMATEUR COMMUNICATIONS RECEIVER 


WIRED 

E84'15' s .^ l t.» 

or small deposit and 
easy terms. 


• 8 TUBES PLUS RECTIFIER TUBE 


• TUNES 550 KCS TO 30 MCS IN FOUR 
BANDS (includes Broadcast Band). 

• 1 RF + 2 IF STAGES FOR HIGH GAIN 
RECEPTION. 

• EASY-TO-READ, ILLUMINATED, 

SLIDE RULE DIAL. 

• BUILT-IN 0-MULTIPLIER FOR CROWDED 
PHONE OPERATION. 

• ANTENNA TRIMMER FOR OPTIMUM 
PERFORMANCE ON ALL BANDS. 

• CALIBRATED ELECTRICAL BAKDSPREAD 

ON AMATEUR BANDS 80 THRU 10 METRES. 

• 0-100 LOGGING SCALE FOR SWL'S. 

• EFFECTIVE AUTOMATIC NOISE LIMITER. 

• AVC-MVC SELECTOR ON FRONT PANEL. 

• STABLE OSCILLATOR AND BFO FOR CLEAR 
CW AND SSB RECEPTION. 

• BUILT-IN EDGEWISE S-METER. 

Outstanding Bandspread, Selectivity with a 
built-in Q-multiplier, and Sensitivity combine 
to make the LAFAYETTE HE-30 one of the 
best general coverage bandspread receivers 
ever priced below £150. Designed for to¬ 
day’s crowded amateur bands and the dis¬ 
cerning Short Wave Listener thousands of 
HE-30’s in use throughout the world testify 
to its superior performance. 

TUBES—6BA6 RF Amplifier, 6BE6 Mixer, 
6BE6 Oscillator, 6AV6 Q-multiplier/BFO, 2 
x 6BA6 IF Amplifier, 6AV6 Detector/AF 
Amplifier/ANL, 6AQ5 Audio Output, 5Y3 
Rectifier. 

MAINS SUPPLY—220-240 volts AC, 50 cps, 
50 watts. 


RECEIVER 

SPEAKER-MATE HE-48 

SPECIAL 3x5 speaker in hand¬ 
somely styled cabinet to match 
HE-30. Gives clean audio re¬ 
sponse. 8 ohms. 


TRADE-INS . . . 

WRITE FOR OUR OFFER 

FOR IMMEDIATE DELIVERY 
ANYWHERE SEND CHEQUE 
WITH ORDER. 

PHONE, WRITE OR CALL 
FOR DETAILED INFORMA¬ 
TION. 


TRADE-con t. 
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WARBURTON FRANKI 

where good quality and good value go hand in hand 



POWER TRANSFORMERS 

New Purchase of well-known A. & R. brand 

PT195 5 —285-0-285V at 40 m.a. 

^ 6.3V at 2.5 a. 

PT191 7 —280-0-280V at 50 m.a. 

6.3V at 1.8 a. 

6.3V at .6 a. 

16V at .45 a. 

PT 191 6 —325-0-325V at 70 m.a. 

6.3V at 2.25 a. 

Any of above — 19/11 plus Pack and Post 1/1. 


★ Special price for quantity 


POTENTIOMETERS -Carbon Type 

25K-100K-250K ohms.2/11 

250K ohms with Switch.3/11 

Plus Pack and Post 5d. 


MICROPHONES 

Hi-Impedance — Dynamic 
Attractive Plastic Case with Built-in Stand. Supplied 
with 5ft Cable and Plug.35/. Post free 


MAGNETIC PILLOW PHONES 

Complete with Cord and Plug — listen to your 
transistor radio in bed without disturbing others, 
39/11. Plus Pack and Post 7d. 


TUBULAR EXTENSION 

SPEAKERS Ready to plug into any transistor 

radio. Improves Tone and Volume for home use, 
63/ each. Plus Pack and Post 2/. 

MONO. CRYSTAL 

CARTRIDGES Turnover type complete 

with L.P. and Std. Stylii and mount bracket, 25/ ea. 
Plus Pack and Post 6d. 


STEREO PICK-UP 

CARTRIDGES Latest Turnover type Cer¬ 
amic—English Make Universal Mounting Bracket— 
output 330 M.V. Complete with L.P./Stereo. and 
Std. Sapphire Stylii, 49/11 each. Post Free. 

Also by the same maker — Crystal Single Sided 
Stereo. Cartridges fitted with a diamond L.P./Stereo. 
Stylus, 59/6 each. Post Free. 


RECORDING TAPE 

5$in 1,200ft reels of well known Grundig German 
‘tape — plastic cassette free with each spool .. 49/3. 
Plus Pack and Post 9d. 


MONOPHONIC 

PLUG-ON HEADS GP39—Standard 78 

to suit GP20 and GP40 pick-ups, 19/11 each. Post 
Free. 



CAR AERIALS Fully retractable type — 

may be extended only by use of key provided. 5-piece 
-—fully ext. height 39in, 97/6 each including Pack 
and Post. 

MAGNAVOX TWEETER 

Improve your Hi-Fi System with a Magnavox 
Tweeter 

Type HF5SIC is a 5in especially designed high- 
frequency unit covering the range from 3000 to 
14000 c.p.s. It has a Voice Coil Impedance of 15 
ohms and will handle a peak load of 41 Watts. 
£2/12/6 including Pack and Post. 


CONDENSER BARGAINS 
AUSTRALIAN MADE 

Electrolytic — upright metal Cans wtih Mounting 
Feet. 

25 mfd. 40 V.P.. 2/11 ea. 

100 mfd. 40 V.P., 3/11 ea. ALL 

8 mfd. 350 V.P.. 2/11 ea. 

16 mfd. 350 V.P., 3/11 ea. POST FREE 
8 mfd. 525 V.P., 3/6 ea. 

Electrolytic Tubular Pigtail Type 

200 mfd. 40 P.V.. 3/11 ea. Post Free. 

50 m.f.d. 600 P.V.7/6 ea. Post Free. 


HEP 


• TRADE ALSO SUPPLIED 


•OPEN SATURDAY MORNING 




WARBURTON 

359 LONSDALE ST., MELBOURNE — MU 8351 



'^1 -> 

m LONSDALE £ 

z ST 3 



Please include 
postage or freight 
|?1 with all orders. 


N545. 
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AMATEUR BAND NEWS AND NOTES 


RECIPROCAL LICENSING LAWS 

Amateurs in the United States are endeavoring to have changes made 
in the licensing laws of their country. Reciprocal licensing agreements 
enabjing amateurs to operate while visiting other countries has been 
the subject for discussion for many years. 


By Pierce Healy 


* 


TN some cases the licence issued by one 
■*" country is acceptable to another provid¬ 
ing the licensee passes an oral test. Others 
insist on a special written examination be- 
for a permit is granted to operate. 

Many amateurs travelling as tourists or 
on extended business trips overseas find it 
difficult if not impossible to obtain permits 
to engage in their hobby while journeying 
through various countries. 

In 1962, a bill introduced into the United 
States Congress to establish reciprocity for 
amateur radio operators between the United 
States and foreign countries was rejected. 

A revision of the bill has been introduced 
into the Senate in March by Senator Barry 
Goldwater K7UGA. Details of the current 
proposal has been reported in QST and 
DX Bulletin of April, 1963. 

The 1962 proposal was to issue licences 
to visiting amateurs. The current proposal is 
that the Federal Communications Commis¬ 
sion may issue authorisations to permit an 
alien licensed by his Government as an 
amateur radio operator to operate his ama¬ 
teur station licensed by his Government in 
the United States, its possessions and the 
Commonwealth of Puerto Rico; that is pro¬ 
vided there is in effect a bilateral agreement 
between the United States and the alien’s 
Government for such operation on a reci¬ 
procal basis by United States’ Amateur 
Radio operators. 

In commenting on this proposal, Senator 


Goldwater said it is an attempt to erase an 
aberration of the Communications Act of 
1934. This, it is stated, was included in the 
Act in the first place mainly to protect 
the commercial maritime operators of de¬ 
pression days from the threat of 
lower salaried alien operators and had little 
or nothing to do with amateur radio. 

Also, as the issue of an authorisation 
instead of a licence would require far less 
paper work by the departments concerned, 
it is believed the bill will enjoy greater ac¬ 
ceptance by Congress and its agencies; suc¬ 
cessful passage could mean better relations 
between the United States and her friends 
abroad, and a wonderful boost to amateur 
radio operators everywhere. 

Recently this subject was discussed with 
officers of the radio branch of the P.M.G. 
department by members of Federal 
Executive of the W.I.A., particularly in re¬ 
spect to Australian amateurs visiting New 
Zealand. 

It is understood that morse code and 
technical standard of the Australian general 
licence is acceptable to the New Zealand 
authorities but, due to the differences in 
regulations, an oral rather than a written 
exam is required. 

Similar requirements by the Australian 
authorities are applied to holders of amateur 
operator’s licences issued by several coun¬ 
tries. 




Wireless Institute Activities 


1 


A T the May general meeting of the New 
^ South Wales division, Bob Winch 
VK20A, gave an excellent lecture entitled 
“Principles of AGC.“ Illustrated by 20 slides 
of various circuits and graphs, a complete 
coverage of the subject in respect to an 
amplitude modulated signal was given. After 
discussing the reasons AGC is required, the 
various methods of application to the dif¬ 
ferent stages of a receiver, and the short¬ 
comings of some systems, Bob explained 
how a combination of these methods could 
give the ultimate in AGC performance. A 
tape recording of this lecture has been 
added to the recording library of the divi¬ 
sion and, together with slides, will be 
available to clubs and interested groups. 

At the July meeting, to be held on 
Friday 26th, in the Wireless Institute Centre, 
14 Atcheson Street, Crow’s Nest, Bob will 
give a second lecture on Automatic Gain 
Control as applied to communications re¬ 
ceivers, and will deal with AGC for C.W. 
and S.S.B. reception. 

W.I.C.E.N. 

glX major breaks in the telephone lines 
on the Forster-Tuncurry-Taree circuit, 
caused by falling trees during the cyclone 
on April 28, created an emergency in that 
area. 

* News and notes of Divisional and 
Club activities, submitted for in¬ 
clusion in these columns, should be 
forwarded direct to Pierce Healy, 69 

Taylor St., Bankstown, N.S.W. 
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From 1.30 p.m. until 10 a.m. the fol¬ 
lowing morning, at the request of the P.M.G. 
officers in the area, a W.I.C.E.N. link was 
established between VK2ADV at Forster 
and VK2AEY at Taree. 

The link enabled messages to be passed 
to technicians and linesmen working to 
repair the damage at both ends of the circuit, 
until a single line was opened at 10 a.m. 

Several other stations including 
VK2VU at Singleton, VK2HC Quirindi, 
VK2WH Forbes, VK2RU Gosford, helped 
to keep the link open and relay messages. 
The 3.5mc and 7mc bands were used by 
the net. 

The fact that a 130KV powerline was 
down, caused the shedding of loads on 
other circuits, resulting in' power blackouts 
at Forster and Taree. This required mes¬ 
sages to be passed by indirect routes. 

On May 11, VK2WI was put on the 
air to assist in handling emergency traffic 
from VK2SR at Grafton and the Civil De¬ 
fence authoities at Tamworth, due to serious 
flooding of the Clarence River. 

During the same period and again on 
May 12, emergency links were also estab¬ 
lished and maintained between VK2AHH 
at ICempsey and VK2KO portable at South 
West Rocks, where power supplies were 
interrupted by flooding of the Macleay 
River. 

Many other stations assisted in main¬ 
taining a watch on the emergency frequen¬ 
cies and in keeping the channels clear for 
emergency traffic. 

During the period of emergency plans 


were made to have the New South Wales 
Division’s Wireless Institute Civil 
Emergency Net official station VK2WI, 
manned continuously, but fortunately this 
did not become necessary. 

VHF TV GROUP 

A VERY ilnteresting lecture was given to 
^members attending the May meeting of 
the group, by John Lark, VK2ZAV, entitled 
‘“Generating an Amateur TV Signal.” 

John explained how a lot of work could 
be saved by making use of the sync pulses 
transmitted by local TV stations. He also 
recommended the use of the vidicon as 
being most suitable for amateur TV work. 

The vote of thanks for a most informa¬ 
tive lecture was moved by Horrie 
Lapthorne, VK2HL« 

On Sunday evening. May 5, at the 
conclusion of the divisional news broad¬ 
cast at 7.30 p.m., a surprise scramble was 
held. 

This type of contest has in the past been 
very popular and this time was no exception, 
nearly 30 stations participating. After 30 
minutes of intensive activity the top scorers 
were:— 

First—Dick VK2ZCF, 21 points; Second 
—Basil VK2ZLB and Dave VK2AWZ, 17 
points; Third—David VK2ZVW, 16 points. 

On Sunday, May 19, a message handling 
contest was held when a number of stations 
operated portable from locations in the 
Blue Mountains. 

A total of 36 stations took part, includ¬ 
ing stations in Newcastle and Bathurst. 

In both these events the band used was 
144mc. 

VHF MIDWINTER CONTEST 

TT has been the custom over the years 

not to hold a day event in July, due to 
the possibility of bad weather conditions. 
Instead the N.S.W. VHF group hold a 
midwinter contest which caters for all home 
stations. 

As the name implies the contest is held 
over the weekend closest to the middle of 
winter. 

This year the contest will take place on 
Saturday and Sunday evenings, July 13th 
and 14th. 

Rules:— Times of operation—7.30 p.m. 
to |0.30 p.m. each evening July 13th and 
14th. 

Frequencies—All VHF bands 50 miles 
and above. 

Object—To make as many contacts as 
possible. Any station may be worked more 
than once on any band, providing that a 
period of one hour has elapsed between 
any two consecutive contacts with the same 
station on the same band. 

Scoring—One point will be awarded for 
each contact between any two stations on 
any band, whether they are home, mobile, 
portable ot country stations. Serial numbers 
are to be exchanged, consisting of read¬ 
ability and signal strength followed by three 
figures commencing at 001 for the first 
contact and progressing on for each sub¬ 
sequent contact. Thus — 58,001 would 
would mean readability 5, signal strength 
8, and the first contact. 

Only the one series is to be used for 
both nights and for all bands. 

Logs:—Must give details of station work¬ 
ed, date, time, band of operation, number 
given, number received and points claimed. 

Completed logs are to be forwarded to 
the VHF contest committee c/- P. B. Jack- 
son VK2ZPJ 8 Braeside Street, Wahroonga, 
on or before July 26. Logs received after 
this date will be disqualified. 

The July night event will be held on 
Wednesday 24th. 
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Now there are two twin-lens reflex cameras 
with interchangeable lenses. 

NEW MAMIYAFLEX C3 

(2V4" x 2V4" square) reflex camera joins the famous C2. 


The famous Mamiya C2 twin-lens reflex 
now has a twin — the C3. 

The new Mamiya C3 accepts the same 
lenses as the C2, and offers the added 
convenience of double exposure preven¬ 
tion. A rapid transport crank advances 
the film with a single stroke. 


Both cameras feature: 

• Double extension for close-up shots. 

• MX shutters —1 sec. to 1/500th sec. 

• Superb definition with all lenses. 

• Lenses change without fogging. 

• Large range of feature accessories. 

• Lens hood and filters easily obtainable, 


Also obtainable: Paramender, mirror finder, grip holder, single exposure back, 
Porroflex image — erecting eye-level finder and gadget bag. 


SOLD WITH 80 MM. 
OR 105 MM. LENSES 

Mamiya C3 full price 
£97.10.0 

Mamiya C2 full price 
£77.10.0 

Accessory lenses: 

65 mm. f3.5 £52.10.0 
135 mm. f4.5 £49.10.0 
180 mm. f4.5 £62.10.0 


R. H. WAGNER 

& SONS PTV. LTD. 


43 Elizabeth Street, Melbourne. Phone 62 3114 • Also at Chadstone Centre. 56 5814 





POSTED TO TOU DIRECT! 


available 


Radio Pty. Ltd. 

651 Forest Rd., BEXLEY, N.S.W 
LW3491, LW5385. 


FILTERS 


30 WATT 
P.A. AMPLIFIER 

Port No. 598. Complete kit of 
ports to tho smallest screw. 

AS ABOVE — £27. 

Port No. 597. Basic kit os above 
£5/4/. 

Postage 597 or 598 — 10/. 


24W ALL TRANSISTOR STEREO AMP. 

Write for list of ports and prices. 


Part 613. 24w. Stereo. 3 printed circuits £2/10/, 

t, chassis 


pr 

Port 414. 24w. Stereo basic 


ic Jdt. Cabinet, chassis and en¬ 
graved panel £4. Eng. panel only 15/, 

Port 615. 24w. Stereo. Complote kit of parts — 

Postage costs: 613 1/; 614 or 418, £1. 

NOW , . . R.C.S. make available in one complete kit oil 
the components for the famous R. and H. sots listed. 
Remember, these ore not so-called "identical" or "near 
enough" ports—THESE ARE THE GENUINE PARTS USED IN 
THE ORIGINAL PRINTED CIRCUIT DESIGNS! Those pack¬ 
age dealt are available direct to YOU by mail. 


Part 602. RF and Audio Transporta 4 
Part 603. RF Section Transporta 6 
Part 604. RF Soction RF Transporta 7 
Part 605. Audio Section 500 mw 


£9/19/3 
£ 7/14/3 
£10/6/8 
£6/13/9 


TRANSISTOR RADIO 

1 transistor, 1 diode No. 593 
59/6 READY TO OPERATE 


ot pari 
above. No. 582 ( 49/6. 
Postage 1/. No C.O.D.s. 


THESE SETS AND COM PLETE KITS 

Parts listed below 


TRANSISTOR COILS 
AND IF'S 


Part No. 

174 Single Tuned IF 455 Kc 

14/2 

175 Single Tuned IF 455 

Kc 

14/2 

176 Double Tuned IF 445 

Kc 

16/2 

177 Double Tuned IF 455 

Kc 

16/2 

178 Double Tuned IF 445 

Kc 

16/2 

179 Transporta IF 


15/10 

248 Osc. Coil 


(4/2 

249C Aerial Coil with rod 


£1 

252 RF Coil 


14/2 

253 Car Aerial Coil 


15/8 

221 Aer. coil valve 


15/8 

223 Osc. Coil Valve 


14/2 

118 IF Var. Freq. 445 Kc 


16/9 

119 Standard IF vaJva 445 

Kc 

16/2 

Sales tax included 




WRITE FOR PARTS LIST! 

all electrical stores 


Part No. 

II Aar. Filter Kit 116/8 

26 %amp Una Filtar 39/9 

27N2 amp Una Filtar 48/9 

(Salas tax incl.) 

DIALS AND KNOBS 

453 Dial and Knob 300pf Gang 12/6 
458 Dial and Knob 300pf Gang 12/6 
Sales tax included 


PRINTED CIRCUITS 

Part No. 

558 Amp. Audio Transporta 6 


and 7 
25/. 
25/ 
25/. 


559 RF Section Transporta 6 
562 RF Section Transporta 7 

567 RF Stage 3 gang Transporta 7 25/ 

568 TV Video Strip R. end H. 25/ 

577 University Converta 62/IC 25/ 

569 Audio end RF Transporta 4 25/ 

578 Basic Converter 61/9C 25/ 

580 Car Radio 37/6 

586 Preamplifier 61/IIP 25/ 

587 Preamplifier 61/11 Pi 25/ 

591 30 W.P.A. Amplifier 35/ 

599 Mullerd 3/3 Stereo, each 25/ 

606 Mullard 10/10 Stero—pr. 65/ 

Sales tax included 


Jtaffe, Te/ey/tion & Hobbiet, July, 1963 
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HUNTER BRANCH 

'T'HE venue of the Hunter Branch Field 
Day, set down for October 6, has 
been changed and this year the event will 
be held at Marmong Point near Teralba. 
Because the October Branch meeting is to 
be held on the Friday preceding the week¬ 
end, it is hoped as many amateurs as 
possible will take the opportunity to make 
this a real hamfest. 

For the Sydney and country boys the 
Monday is a holiday as well, so those 
planning a trip to Newcastle on that week¬ 
end will have ample time for the re¬ 
turn journey. 

The program will contain several new 
departures and you are requested to watch 
this column for progress news on the con¬ 
vention. 

Tape recorded lectures on Grid Dip 
oscillators and the Elimination of T.V.I. 
were the main feature of the May meeting 
of the branch. There was a good attendance 
as usual. The July meeting of the branch 
will be held on Friday 5th July in Room 
15, Classroom Block, Newcastle University 
College, Tighes Hill, commencing at 8 p.m. 
Amateurs and visitors, whether W.I.A. 
members or not, are very welcome at this 
and all Hunter Branch meetings. 

CENTRAL COAST 

\yiTH the aim of raising the technical 
standard of members, a Radio and 
Electrical Course has been started by the 
Education Committee of the Gosford Radio 
Club. 

Classes are held each Wednesday night, 
alternating between theory and practical 
work. A fee of half-crown is levied on 
members attending, who, at the present 
time, number 14. 

Due to the enthusiasm of officers of the 
club, there has been a very large increase 
in the number of amateurs in the area. 
It is anticipated this current course will 
add a further number to the ranks. 

As is usual, the monthly meeting held in 
May was well attended. The guest lecturer 
was Joe Reed VK2JR. The subject— 
A new look at radiation. 

BLUE MOUNTAINS 

J^/£EMBERS at the May meeting of the 
Blue Mountains Section enjoyed the 
new facilities—carpet on the floor, new 
window, and a heating system. 

The playing of Frank Hine VK2QL’s tape 
on “Where do my signals go?” was held 
over to the June meeting. The tape recorder 
was lost, for the time being, in the Sesqui- 
Centenary Celebrations on the Crossing of 
the Blue Mountains, complete with Norm 
Durham VK2QA. 

The meeting was turned into a general 
discussion session with a display by Bob Lear 
VK2ASZ of currently available replacement 
taxi mobile units. 

Visitors included Leo McMahon VK2AC 
and Ivan Turner G3GCC, the latter a 
prospective member. 

VICTORIAN DIVISION. 

'T'HE annual meeting of the Victorian 
A Division of the W.I.A. was held during 
May. Due to the absence overseas of David 
Wardlaw VK3ADW the retiring Divisional 
President, the Annual Report was given by 
Michael Owen VK3ZEO. 

Officers for the forthcoming year are 
President, John Battrick VK30R; Secret¬ 
ary, K. Prichard VK3UI; Treasurer, K. Rog 
VK3YQ; Federal Councillor Michael Owen 
VK3ZEO. 

SOUTH-WESTERN ZONE 

JTOLLOW1NG a very successful zone con¬ 
vention which was held in April, officers 
for the ensuing year were elected. They 
are: R. Wookey VK3IC Zone President; 
R. Heighway VK2ABK Senior vice-presi¬ 
dent; W. Bell VK3WK Junior Vice-Presi¬ 
dent; D. Baulch VK3AKN Secretary- 
Treasurer and Station Operator. 
Committee—H. Duggan VK3AXI; P. Furr 
VK3FX; J. Barber VK3ABT; W. Dennis 
VK3XE; B. Baulch VK3XN; G. Vincent 
VK3AGV; L. Moffatt VK3ZKL; Auditor 
Mrs Giddings; Publicity Officer Assoc. W. 
Wines. 
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SILENT KEYS 

It Is with deep regret that the 
death of two Amateurs Is recorded. 

Li an unfortunate aircraft crash, 
Fred Stean, VK2FZ, was fatally in¬ 
jured. Fred was piloting his light air¬ 
craft on a business trip when the 
accident occurred near Gunning, 
N.S.W. A member of the R.A.A.F. 
during World War II, Fred had, in 
recent years, operated as VK2FZ 
from Macquarie Island. 

Alf Moye, VK2BW, formerly a 
chemist at Wagga, N.S.W., was more 
recently a cine cameraman with the 
ABC TV. Alf will be remembered for 
his fine gesture in presenting a movie 
projector to the NJS.W. Division last 
Christmas. 

To the families of both, fellow 
Amateurs extend their deepest sym¬ 
pathy. 


MOBILE EXPERIMENT 

AT the invitation of the Victorian Rail- 
4 * x ways Historical Society VK3W1 operated 
mobile from a steam train. 

On the evening of Friday May 10th 
members of the Victorian Division W.I.A. 
accompanied society members on a steam 
train trip from Spencer Street Station, Mel¬ 
bourne to Ballan, during which special 
sound effects recording were made of the 
train. Provision was also made to accom¬ 
modate 3.5mc and 144mc transmitting and 
receiving equipment. P. Hebard VK3XK 
and C. Anderson VK3XV operated VK3WI 
on 3.5mc, and although a power input of 
only 10 watts was used, twenty contacts 
were made. 

A 144mc station operated by R. Goullet 
VK3Z1U with a power input of ten watts 
amplitude modulated had eighteen con¬ 
tacts. A second station operated by J. Spicer 
VK3ZEL and L. Fowler VK3ZGF, on the 
146mc FM mobile net frequency worked 
many mobiles around Melbourne. 

VK-ZL CONTEST 

'T'HE 1962 VK-ZL contest was broadened 
A to include Oceania as an area for the 
world to contact in addition to VK and 
ZL stations. 

Although all the promises of activity 
from rare DX areas did not materialise, 
there was an increase of 12i per cent in 
the number of logs returned. 

The organising of the contest is the 
responsibility alternatively by the Wireless 
Institute of Australia and the N.Z.A.R.T. 
The 1963 contest will be organised by the 
Federal Contest Committee of the W.I.A. 

In submitting the results of the 1962 
contest, Jock White, ZL2GX, contest man¬ 
ager of the N.Z.A.R.T., stated that the 
inclusion of Oceania proved to be an excel¬ 
lent move, but there is room for improve¬ 
ment in activity by VK and ZL stations. 

The contest is held over the first two 
weekends in October each year. 

The results of the 1962 contest revealed 
some excellent scores, and logs were received 
from some of the rare call areas. Full 
details of all logs received were published 
in the W.I.A. magazine, “Amateur Radio.’ 

YOUTH RADIO CLUBS 

WITH thc ra Pid growth of the Wireless 
Institute of Australia Youth Radio Club 
scheme during the last few months, together 
with the increasing number of students 
qualifying in the various grades, it has been 
necessary in New South Wales to co-opt 
several members to the committee to handle 
specific aspects of the scheme. 

Among the new appointments, Mr Doug 
Williamson of Bass Hill High School Club, 
has taken over all matters associated with 
Elementary Radio Certificate training and 
testing. Mr Keith Howard VK2AKX, of the 
Booragul High, is in charge of the Junior 
Radio Certificates, Mr Ralph Satchell 
VK2ZRS, of Homebush High School, is in 
charge of Intermediate Radio Certificates. 
Mr Lionel Todd VK2LS, is in charge of 
Morse Code training. 

Activity in other States is also increasing. 
Mr Stan Armstrong VK4SA, of the Queens- 


land Division of the W.I.A., has been 
appointed to co-ordinate activities in that 
State. In Western Australia, Mr P. Hay¬ 
wood VK6PH, has been appointed to 
organise activities in that division. 

BOY SCOUTS 

NEGOTIATIONS are in hand with the 
N.S.W. Branch of the Boy Scouts’ Asso¬ 
ciation to develop a scheme whereby Scouts 
who gain the W.I.A. Certificates will be 
entitled to Scout Proficiency Badges in the 
radio field. 

It has been suggested that Scouts who 
gain the W.I.A. Elementary Radio Certificate 
should be entitled to wear the Wireless- 
man’s Badge; Senior Scouts who gain the 
W.I.A. Intermediate Radio Certificate 
should be entitled to wear the Senior Scouts 


BATMAN 

BARGAINS 

Ustd and Guaranteed 
unless otherwise stated 


AMPLIFIERS 



Leak TL10 with point-one 


pre-amp.£45/0/0 

AEGIS 6/88 Stereo. £47/10/0 

8 Watt per chan. Stereo .. £42/10/0 

Leak Stereo 20 with point- 
one pre-amp.£99/10/0 


Fisher 600 Stereo Amplifier 

AM-FM. Write for inf. £290/ 0/0 
Mullard 20-watt with pre¬ 
amp. Suit magnetic P.U. £37/10/0 


TAM RECORDERS 



Philips 4-track.09 Gns. 

Philips 3-speed.89 Gns. 

Clarion Transistor. £27/10/0 

Alba 2-track.£47/10/0 

Pye UG7.2-speed.: £55/ 0/0 

Walter 2-track.£35/ 0/0 


PLAYBACK EQUIPMENT 

r 


Wharfedale Super 8 FS .. .. £8/10/0 

Stentorian HF1016. £ 7/10/0 

Baker 8 Cloth/s. £ 8/10/0 

Ortofon Stereo Pick-up .. £32/10/9 

Goldring Stereo Arm £ 5/10/0 
Thorens 3-speed T/table .. £10/ 0/0 

Leak Mono Pick-up.£10/0/0 

Ortofon Mono Pick-up .. .. £10/ 0/0 

Ibbott Pick-up. £6/0/0 

Cross-over Unit. £2/0/0 

Ibbott Tweeter. 15/0 


WANTED TO BUY 

All Above Unite. ALSO MANTELS. 
GRAMS. RECORD PLAYERS 


BATMAN 


BsMiHMt. S77 Bourka St. 
Melbeame Vie. MU H22. 
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MULTITESTER MODEL RH-200 

RANGES: 

DC Voltages: 5-25-50-250-500 
and 2.5 K (20,000 Ohms per 
Volt). 

AC Voltages: 10-50-100-500-1000 
Volts (10,000 Ohms per Volt). 
DC Current: 0-50«A 0-2.5MA 
0-250MA. 

Resistance: 0-6K, 0-6mg (300 

Ohm and 30K at centre scale). 
Capacitance: lOuF to .OOluF 
.OOluF to .luF. 

Decibels: —20 to 22 DB. 

£7/10/- including Sales-Tax 

Postage 5/- to 10/- extra. 

MODEL RH-31 

* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 3£" Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60 Meg. 

(30) Ohms. 3K, 30K, 440K at 
centre scale). 

Capacitance: IOOuuF-O.OIuF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32" x 51" x 2 3-8"). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

£12/5/- including Sales-Tax 

Postage 5/- to 10/- extra. 


MODEL RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms .per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350. 

35K, 350K at mid-scale). 
Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 
Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V), 1 (15V). 

Size: 3 5-16in x 6 5-16in x 2Jin. 
Weight: 1.41b approx. 

£15/10/- including Sales-Tax 

Postage 5/- to 10/- extra. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 

V). 

AC Voltages: 0-6-30-120-600-1200 

V (10,000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 
Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 
0-2uF. 

Decibels: minus 20 to plus 63 
db. 

£11/17/6 including Sales-Tax 

Postage 5/- to 10/- extra. 

MODEL RH-5 I 

* High sensitivity-20,000 Ohms/| 

V DC, 10,000 Ohms/V AC. 

* 3" Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: O.OOOluF-O.OOSttF, 

005uF-litF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3£” x 51 x 11"). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

£9/-/- including Sales-Tax 

Postage 5/- to 10/- extra. 


MODEL RH-114 

4,000 Ohms/V Multimeter. 

FEATURES: 

All 1 p.c. precision resistors. 

Small and light weight for con¬ 
venience. 

Wide ranges of measurement, 
with high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS: 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
sofl-inonv 

AC Voltage: 0-10-50-250-500- 
1000V. 

DC Current: 0-10, 0-250. 

Resistance: Ranges Centre Scale 
0-20.000 Ohms 200 Ohms 
0-2Megs. 20000 Ohms 

Decibes: —20—22db, 20—36db 
(Odb lmW into 600 Ohms). 

Dimensions: 31" x 42" x 12”. 

Net Weight: 0.91bs. 

£5/-/- including Sales-Tax 
with Leatherette Case, £6. 

Postage 5/- to 10/- extra. 


MODEL RH-955 SPECIFICATIONS: 

50,000 OPV SENSITIVITY 

^Sensitivity: 200 ohms 0-0.2 megs. 2.000 ohms 

50.000 ohms per volt DC 0-2 megs. 20.000 ohms 0-20 megs. 

5-000 ohms per volt AC 0.2 megs. 

*6 Ranges: Decibels: — 20 plus 46. 

DC voltage: 0-2.5-10-50-250-1000 db 5 ranges (0 db lmW into 

volts. 600 ohms). 

AC voltage: 0-2.5-. 10-50-250-1000 -Dimensions: 7in x 5'4:n x 3in. 

volts. With Plastic Pouch Test Lead Kit. 

DC current: O-l00uA. 0-10-100- *Meter sensitivity: 20uA. 

500mA. 10 Amps, (all at 250mV) ... ... . _ 

Resistance: £19/17/6 including Sales-Tax 

Ranges Centre scale 0-20.000 ohms Postage 5/- to io/- extra. 


TRANSISTOR HEARING AID 

FIRST PHONE MODEL FH-1 

This Hearing Aid is an ultra-modern unit. 
It incorporates the following outstanding fea¬ 
tures: 

Ample power and clear tone. 

Compact, smaller than a packet of cigarettes. 
Precision printed circuit design. 

Magnetic earphone. 

Separate Tone and Volume Controls. 


MODEL RH-955 

RADIO HOUSE PTY. LTD. 

308 Pitt St, Sydney. Also at 760 George St 61-4928 and 6 Royal Arcade. 26-3846 


Battery used: UM3 or 915 Eveready. 
Packed in a presentation case. 

New Model £15/15/. 
Replacement Battery only Sh. 1/3. 
Postage Sh. 5/ extra. 


MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 21-2817 
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Radio Mechanic's Badge. These suggestions 
are now being considered by the Boy Scout 
authorities. 

W.I.A. APPOINTMENT 

T3EX BLACK, VK2YA, supervisor of 
^ the scheme in New South Wales, has 
been appointed Federal co-ordinator of 
the Wireless Institute of Australia, Youth 
Radio Club scheme. 

This appointment follows a recommenda¬ 
tion made by the Federal Council after Mr 
Black had outlined to delegates attending the 
convention last Easter, the progress made 
since New South Wales had started the 
scheme as a part of the division’s activities. 

The scheme as started by N.S.W. was 
adopted by all States at the 1962 Federal 
Convention held in Perth. 

OAKLEIGH SCOUTS 


r PHE annual report of the Oakleigh Scout 
A group of Brisbane, Queensland, reveals 
the enthusiasm with which the Youth Radio 
Club scheme has been adopted by the Boys 
ai>d Parents’ Committee associated with 
that group. 

The club now has in its possession 
equipment of a value of £160, consisting 
of donations of equipment from several 
interested parties and £50 donated by the 
Parents’ Committee. 

Radio Club meetings and classes are held 
every second Sunday morning when Mr 
Bob Campbell gives instruction to the eleven 
Scouts and Senior Scouts who regularly 
attend. 

The keenness of the boys concerned 
cannot be questioned, and already some 
have built really first class radio equip¬ 
ment. As an added safeguard all equip¬ 
ment built by the boys is thoroughly 
inspected and tested by the instructor, who 
affixes a label to indicate that it complies 
with safety regulations. 

The club station call sign is VK40S 
and many interesting and educational con¬ 
tacts have been made with Amateur Stations 
in various parts of the world. 

Club members are eagerly looking 
forward to participation in the 1963 “Jam- 
bore of the Air.’’ 

It is interesting to note that the Oakleigh 
Scout Group was the second Scout group 
in the whole of Australia to register a 
Radio Club with its own station. Their 
interest in Radio Club work has been re¬ 
sponsible for one other Brisbane Metro¬ 
politan Group also obtaining its own Am¬ 
ateur station, while two other stations are 
being contemplated. 

There are upwards of ten other Scout 
Groups throughout Australia now in the 
process to setting up their own Amateur 
Stations. 


CHRISTMAS ISLAND 

'T'HE extent to which the Youth Radio 
A Scheme is growing is shown by the for¬ 
mation of the Christmas Island Amateur 
Radio Club. 

Mr Don Reed K9DR, chief government 
radio officer on the island, has started 
a club affiliated with the New South Wales 
Division. 

Members of the club are some of the 
young European, Indian, Malayan, and 
Chinese inhabitants of the island. 


BOORAGUL HIGH 

'T'HERE has been considerable activity 
A this month in the field of examinations, 
both for school work and for the Youth 
Radio Club Scheme. Those successful can¬ 
didates who sat for the Elementary and 
Junior Certificate exams were notified of 
their passes in the written section and the 
seven students concerned will shortly be 
holders of the respective certificates. 

As a reward for good work in the 
Elementary exam the four successful boys 
made an excursion to the W.I.A.’s official 
transmitting station, VK2WI, Dural, on 
Commonwealth Youth Sunday. 

This visit enabled them to inspect the 
equipment and observe the N.S.W. Di¬ 
vision’s W.I.A. Sunday news broadcast 
“live.” 

As far as school examinations go, many 


of the boys are congratulating themselves 
for attempting the radio questions set in 
the Physics paper as they gained extra 
marks in almost every case and extra con¬ 
fidence in answering radio type questions. 

HURSTVILLE COLLEGE 

ONE of the most recent clubs to 
be started is at the Hurstville Evening 
College in Sydney. 

Twenty-seven students of the college who 
are almost entirely first year trainees of 
the P.M.G. Department have formed a 
club as an extension to their studies as¬ 
sociated with their trade course. 

SUNSPOT ACTIVITIES 

SCIENTIFIC predictions indicate that 
^solar activity will be at a minimum be¬ 
tween July, 1964, and July, 1965. 

This has been designated as the Interna¬ 
tional year of the Quiet Sun. During this 
period a world-wide magnetic survey will 
take place. As in the International Geo¬ 
physical Year, amateurs can contribute by 
recording band conditions and other phe¬ 
nomena. 

There is increasing scientific proof that 
sporadic E conditions exist during the period 
of low sunspot activity and, at times, are 
more consistent than at other periods of the 
sunspot cycle. 

American amateurs are being urged to 
use 10 metres for contacts ranging in dis¬ 
tance from 500 to 1,300 miles during sum¬ 
mer months, the best periods of the day 
being mid-morning and early evening. It is 
also possible for two hop contacts to be 
made, increasing the distance to 2,500 
miles. 

At the recent Federal convention of the 
Wireless Institute of Australia, a recommen¬ 
dation was made for greater use of the 
10-metre band for mobile work. 

With the possibility of a greater number 
of stations using this band, more will be 
learnt about the use sporadic E conditions 
can be to amateur operating on the 28, 50 
and 144 me bands. 


P.A. MEM 
HERE’S NEWS FOR YOU! 

A LONG NEEDED 

“lYew look" 

IN PUBLIC ADDRESS 
EQUIPMENT BY 


PIONEER 



Illustration of RECT-I5A 


• High Efficiency Reflex Trumpets 

• Sturdily Built Driver Units 6, 8, 12, 15, 
20 & 25 watt ratings 

• Trumpets 6", 8”, 11”, 15", 20" and 
22" diameter. Also Rectangular horns 
II" x 7"; 18" x 7"; 18" x 10" and 
20" x 10". 

• Write for illustrated Leaflet and Price 
list. 

WILLIAM WILLIS 

& CO. PTY. LTD. 

428 Elizabeth Street, Melbourne, C.l 
PHONE 34-6539 


BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC 11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 p c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2624, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAN© 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 Per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very Happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2102, Auckland 
Messrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 

894 Hay St., PERTH. 5.4 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs A E Harrold Pty Ltd Me$sr$ - United Radio Distribu- S6 Collins St., HOBART and 
123-125 Charlotte St., tor * pt Y* Ltd -. 29 St. John St., LAUNCESTON 

BRISBANE 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments.” 

BRIGHT STAR RADIO 

46 Eostgote St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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Complete KIT for TRANSISTOR S PORTABLE £12/17/6 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM* 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY i PRICE 
The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case, 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/. EXTRA. 
Wired and Tested, €2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




and Packing: N.S.W. 20/-, 
Interstate 27/6. 


CORDLESS - MANTEL RECEIVER 

COMPLETE KIT OF PARTS—AS SUPPLIED FOR TRANSISTOR 6 PORTABLE 
BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE HANDSPAN DIAL AND 
GOLD TRIM AND INCORPORATING ROLA Sin x 71a TYPE "L” SPEAKER WITH HEAVY 

DUTY BATTERY. 

£14/17/6. Wired and tested £2 extra 


NEW VALVES AT BARGAIN PRICES 


5Z4G .. .. 


EK33. 

. .. 6/9 

1K5G .. .. 

.. .. 4/ 

6B6G .. .. 


6J6 .. .. 


6SA7GT .. . 

. . . 9/6 

1M5G .. .. 

.. ... 4/ 

6H6GT .. . 

. .. 2/6 

1C4 .. .. 


6SH7. 

. .. 5/6 

1K7G .. .. 

.. .. 4/ 

6K7GT .. . 

. .. 7/9 

1T4 .. .. 


1Q5G. 

... HO 

6CSG .. .. 


6U7G .. .. 


354 .. .. 

.. ..10/ 

1P5G. 

... 2/6 

6SS7 .. .. 


7C7. 

.. .. 3/6 

1A7GT .. 


1C7G. 

. .. 3/ 

6H6 .. .. 

.. .. 2/6 

7S. 



1DSGT .. .. 9/6 

6KSG. 6/9 

6SI7GT.9/6 

I2K8.10/ 


Please add postage on all valves. 


12SK7'. 5/ 

6BS.10/6 

1S5.9/6 

VR65A.2/6 

7193.2/ 

12A6. 5/ 

12SH7. S/ 

6K7G. 4/6 

955 . 1/6 

954 . 2/6 

6SK7.12/6 


NEW VALVE SOCKETS! Ceramic EF50 Sockets, 2/6 ea. American moulded Loetal, 1/ ta. Octal S-pln 
Ceramic, 7/6. Amphenol 5-ptn ceramic, 2/6 ea. 7 and 9-pin Miniature, 1/ aa. 9-pin with shield, 2/6. 


wafer, 6/6 dozen. 5BP1 s o ck e t 


NEW MINIATURE 9-PIN PLUGS AND SOCKETS, 2/6 PER PAIR. POST AND PACKING, 1/. 5 Pin Plus and Socket, 1/6. Post !/• 


NEW MINIATURE COILS and I.F. TRANSFORMERS! Aerial, R.F. or Oscillator Coils, 7/6 ea. Poet 1/. IF. Transformers, t/6. Poet l/. 
Short Were Coils, 16 to 49 metres, 5/6 ea. 


NEW MULTIMETERS—61 /- extra 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 
0—10 t 0—IOv RANGES 

0—5 Or 0—J0 t 0—IMA 

0—25Or 0—25Or 

6—500? 0—500? 0— 100MA 

0—1000? 0—1000? 0—500MA 

SUPPLIED COMPLETE WITH TEST LEADS. RANGE 0-100,000 OHMS. 



BATTERY CHARGER RECTIFIERS 


New Sclenii 


Rectifiers, 6 or U ?olt, at 4 amp., 37/6. 
rosr, N.S.W., 7/6j Interstate, 10/. 
for abo?e rectifier tapped for 6 or 13 toll, with 
for charger, 47/6. 

Post, N3.W. “ ' 


t charger, 

V„ 7/6i Interstate, 10/. 


As above, 6 or 12 ?., at 2 amp., 27/6. 
Post! N3.W., 3/6) Interstate, 4/6, 
Transformer for abo?e, 37/6. 
Post! NAW., 3/6) Interstate, 4/6, 


MINIATURE COILS, slug tuned suitable for 

S.W. or TV COILS 7/6 per doz. As above in cans 
“.. -Post 2/. 


DUAL CONCENTRIC 
POTENTIOMETERS 

1 meg + 206K + switch. 

.5 meg + 50K + switch. 

.1 meg <6 5K. 

3 meg + 10K. 

.1 meg + 20K* 


5/- ea. 


PILLO-FONE EXTENSION UNIT 

rrs A REAL MINIATURE 
WITH ROLA UNIT 

Install it anywhere, In 
the sick room, work¬ 
shop. garage 
room in the 
lost connect 
voice coll of the exist¬ 
ing speaker. The 
“PILLO - FONE** IS 
THE MOST CON- 
VENIENT LITTLE 
UNIT YET DEVISED. 
3Vila Diameter by IVein 
POST 17/6 



deep. 1 
FREE. 


NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms . 25/ 

4000 ohms . 28/6 

Low Impedance Stereo 

Headphones . 22/6 

Post 2/6. 


rewinding Broadcast, 

12/ per doz. 


Single Crystal Earphones 7/6. | 
Magnetic S/. Post 1/. * 


NEW CONTACT RECTIFIERS 
11S Volt 60 ma 7/6. Pom 1/. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping. Sec. 285 
x 2S5 with 6.3v filament winding 60mA. 

/ Plus postages N.S.W., 

O/- 3/6) Int.. 5/3. 

NEW RESISTORS 
AND CONDENSERS; 

Prim. 240 Volt. Sec. 385 x 385 at 60 
Ma. Fil. 6.3 and 5 volt. 

22/6* 

As above 80 miliamp, 25/*. 

Post N.S.W. 3/6; Int. 5/6. 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 
12/6 per 100. 

Post and Packing 2/9 extra. 

MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, email current types 

i2/6 /surv 

EXTENSION SPEAKERS 

New Rota 9x6 speakers In cam with vnlams 
control, 75/. Port: Interstate, 5/6) N.5.W., 4/. 

NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

l.MEG 


106,000 ohms. 
50,000 ohms. 
9/6 ea. 


WITH SWITCH 
SHORT 
SPINDLE 

2300 ohms. 

25 k 

100,000 oham. 
500.000 ohms. 
3/6 ea. 


LESS SWITCH 
STANDARD 
SPINDLE 

15,000 ohms. 
l.MEG 


500,000 ohms. 
5,000 ohms. 
500 ohms. W.W, 

3/6 ea. 


2.2 MEG 
PRE-SET 
SLIDER 
POTS 

1/6 


TAB. BOW. 

ipu-sm 


19k. 

BJk 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE LM7398. 
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SPECIAL PURCHASE OF FACTORY STOCK 


NEW SOU! CELLS 

These American Solar Cells have an output of 
6 volts at approx. 20 m.a. and are suitable for the 
operation of most transistor radios. They also 
have many other applications. 

List Price 60/-. OUR PRICE 15/-. 

Post and packing 2/- extra. 


NEW PttMAG SPEAKERS by Australia’s leading 
Manuladurer AT USS THAN HALF PIKE 

(We cannot adrtrtite the name) 

5in Per Mag .... 27/6\ POST AND PACKING 


Sin * 7in Per Mag . 32 /«f N.S.W. Internet. 

6in x 9in Per Mag. 32/6 | 3/6 

6in x 9in Per Mag. Heavy U. 

duty, 15 ohm . 38/ I v * 

8in Per Mag. 32/6 \ 

12in Per Mag. 67/6 7/6 

Speaker Transformers for above 
5T or 7T 10/- 


4/6 

7/6 

10/- 


NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High FMeHfy Crystal Pick-ups and Sapphire Styll have Just been superseded. We are selling 
-THAN I- -- “ 


at LESS 


HALF PRICE. Available in STEREO at £12/15/- 

POST AND PACKING EXTRA. NAW. 15/. OLD., VIC., TAS., 22/6, W.A., S.A., 30/. 


NEW ACOS PICK-UP FOR 7in RECORDS 

These new English “Accs” pick-ups are fitted with GP50 crystal cartridges, sapphire stylus and plastic arm with 
mounting base. Price 12/6. Post and packing 2/ extra. % 


NEW 4-SPEED STEREO 
PLAYER F.O.R.C8/15/0 


NEW STEREO CHANGER. 

4-SPEED F.O.Re.£11/15/- 


SLIDER-S WITCHES 
10 pcle 2-way silver plated contacts 3/9 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

Most popular colours 54in wide. List price 60/ oer yard. To clear at 25/ per yard. 

Postage and packing NJS.W., Interstate. 4/6. 


STANDARD TUNING CONDENSERS 


2 Gang Standard... 

3 Gang Standard . .. . 

2 Gang Standard with separate S.W. sections. 

2 Gang Standard Miniature with Planetary Reduction Drive 
Post and Packing on Cond. 3/6 


7/6 

!•/ 

12/6 

18/6 


NEW 240V. A.C. MOTORS 

Hiese small motors, size 3in x 3ip x 3V*in. are 1-12 h.p. 
but are only suitable for intermittent use. 29/6. Post 
N.S.W. 3/6. Int. 5/ 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pin, 6v. !•/ 

Post and Packing 2/. 


NYLEX HOOK-UP WIRE, Single .#28, 14/ per 10# yard*. 
Post N.S.W. 5/t Interstate 7/6. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly l.R.C. and include most standard values from 
200 ohms to 5 meg in Vi, 1, and 2 watt. Also some wire wound. List 
price £4/10/ per 100. 

The condensers are in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 
Resistors or condensers in boxes of 100 mixed values 
20/ Post and packing 2/9. 

Potentiometers, 25/ per doz. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 

100 mfd + 200 mfd 350v.12 6 

8 mfd 525v. 3 6 

100 mfd 12v Miniature . 2 0 FOOT 

500 mfd 25v .. ... 2 0 EXTRA 

50 mfd 12v ................ 2 0 

64 mfd 350v ... 7 6 

, : r. ■ 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone list price £39. 

Special Price £25 Post extra 


NEW—B.S.R. 2 
Track Tape Decks 
£18/15/- 



25 WATT. £26/17/6 

15 WATT. £19/17/6 

Post Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 
Too Heavy for Post. 


HEW 15 & 25 WATT P.A. AMPLIFIERS 

*nie 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valvea as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 
The 15 watt amplifier can be supplied with line output transformer tapped from 100 to 60# ohm* If 
required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 wait) .. .. 67/6 

Crystal Microphones for amplifier. .47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 
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ortable amplifier. 
. provides ample 
power for the needs of most 
indoor gatherings and many 
outdoor applications. 


The latest range of AW A audio amplifiers is 
thoroughly versatile. It includes a type for every 
purpose, providing facilities to meet every need 
in sound amplifying and distribution. 

This fine equipment is designed and built, to 
the same exacting standards of performance, 
engineering and quality for which the Company 
has established a world-wide reputation in broad¬ 
casting and communication. The attractively 
styled new models, PA30B, 30 watt, and 
PA100B, 100 watt, are illustrated above with 
radio tuner PA449 fitted. The amplifier protec¬ 
tive cover has provision for mounting a monitor 
speaker. 



Radio, record playing and 
speaker switching units 
assembled with the amplifier 
to form a centralised system. 


AMALGAMATED WIRELESS 

• 554 PARRAMATTA RD„ ASHFIELD, N.S.W. 71 0791. 

• 167 QUEEN STREET, MELBOURNE. 679161. 

• CNR. WILLIAM AND NEWCASTLE STS., PERTH. 28 3425-6. 

• 80 CAMERON STREET, LAUNCESTON. 2 1804. 

• 123 MURRAY STREET. HOBART. 33836-7. 


(AUSTRALASIA) LIMITED 

Available in other States from: 
NEWTON MCLAREN LTD., ADELAIDE. 
CHANDLERS PTY. LTD., BRISBANE. 
Also from leading Wholesalers. 
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ON SHORTWAVE - By ART CUSHEN 


HCJB BOOSTS POWER TO 100 Kw. 

According to a recent announcement, HCJB will increase power to 
100,000 watts on all frequencies, following the installation of a hydro¬ 
electric scheme. 


A RECENT visitor to Invercargill, Mr 
^ Joe Springer of HCJB in Quito, Ecua¬ 
dor, told us that the present generating 
plant had an output of only 125 Kw. The 
new hydro schedule would boost this to 
two million watts and allow the full lOOKw 
to be used on all transmitters. 

The station’s Spanish transmissions are 
now on the air from 5 a.m. to 11 p.m. 
local time and transcriptions of these pro¬ 
grams are carried by 43 stations in the 
Ecuadorian rural areas from stations serv¬ 
ing these areas. 

Mail last year totalled some 63,000 let¬ 
ters from 116 countries. This is consider¬ 
able when measured up to the claim of 
Radio Moscow of 115,000 letters last year. 
In the station’s 63,000 letters, the greatest 
number came from Ecuador with 12,103; 
U.S.A. 10,238; Colombia 5,830; Brazil 
4,480; Peru 4,314; Argentina 2,301; and 
Jamaica 2,063. 

The mail from New Zealand in 1962 
totalled 1,060, while the mail from Aus¬ 
tralia was 709. The station gets plenty of 
mail from the Communist countries and, 
in the past year, many tuned to the Rus¬ 
sian language programs. The station also 
has sessions in Spanish, Portuguese, Swed¬ 
ish, German and English. 

NEWS FROM OCEANIA 

NEW station in New Guinea, broad¬ 
casting from Port Moresby, has been 
heard with test transmissions on 3335 Kc, 
according to a report from Dick Pollard 
of Golden Down, Nelson, N.Z. A check 
at 0900 finds this signal on the frequency 
with a relay of news from the A-B.C. The 
signals suffer some interference from the 
Dominion Observatory in Ottawa, Canada, 
with its time signals on the same frequency. 

Raratonga, with broadcasts of the Cook 
Island broadcasting Service, has now been 
heard using only two channels—the broad¬ 
casting band frequency, 820 Kc (call 
ZK1ZA) and short-wave on 3265 Kc (call 
ZK6). The stations close on Saturday at 
0740 GMT. 

Solomon Islands is using the channel of 
5960 Kc station VQ02, and has been heard 
opening now at 0730, instead of the former 
sign-on time of 0800. Signals are particu¬ 
larly good in the South Pacific area from 
this 5000-watt station. 

SWISS DX SESSION 

'T'HE Swiss Shortwave Service has extend¬ 
ed its DX Corner session of 15 minutes 
to the new schedule of 40 minutes each 
week. Now known as “Swiss Shortwave 
Merry-go-round,” the program is broadcast 
in all the English transmissions on Saturday, 
and is also heard on Sunday in the early 
morning transmissions to North America. 

The broadcast contains its usual session 
of news for the shortwave listener, items of 
news for the radio amateur, a mailbag, 
music and items from tapes sent in by 
listeners, particularly of unusual sounds 
heard. It aims also to introduce recordings 
of the most interesting shortwave station 
heard each week. 

The new session, during our winter, will 
give best reception in the North American 
services, from 0130 or 0430 GMT, and in 
summer will be heard best on Saturdays at 
0920 GMT, on 11865 Kc. 
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RADIO AMAZONAS 

RECEPTION of the lower-powered Latin 
American stations in the 31 metre 
band is only possible in our winter months 
and, in the past few weeks, a 1000-watt 
Peruvian in Iquitos has been heard for the 
first time. 

This is CAX80 in Iquitos, using the 
slogan “Radio Amazonas,” the station has 
been heard with identification each 10 min¬ 
utes, its “echo effect” announcement being 
backed with the beat of drums. The signals 
on 9770 Kc are first heard at 0300 GMT 
and are at fair level but, at 0345, WLWO 
of the the Voice of America opens on 9770 
Kc, putting an end to further reception of 
“Radio Amazonas” in Iquitos, Peru. 

SEOUL BROADCASTS 

'T'HE latest schedule of the General Over- 
A seas Service of the Korean Broadcast¬ 
ing System in Seoul, which carries programs 
in English, has been forwarded to us by 
one of our readers, R. Valentine, of Guild¬ 
ford, N.S.W. The stations are on the fol¬ 
lowing transmission schedule: 

0330-0400 HLK5 9640 Kc. 

0530-0600 HLK6 11925 Kc. 

0730-0800 HLK6 11925 Kc. 

1030-1100 HLK5 9640 Kc. 

News is broadcast at the commencement 
of each transmission, with a weekly news 
summary in the Sunday transmission. 

VTW2 TAREWA 

'T'HE reception of the broadcasts of the 
Gilbert and Ellice Islands Broadcasting 
Service, Station VTW2, Radio Tarawa, has 
for some months suffered severe interfer¬ 
ence, because it shared the same frequency 
as HCJB on 6050 Kc. A message from the 
station tells that they will continue to oper¬ 
ate on a slightly higher frequency, 6055 Kc. 
They say: “This channel is expected to give 
improved reception in the primary area 
and, when we selected it for the station we 
knew that some interference would be had 


from JOZ2 in Tokyo also on 6055 Kc. The 
station cannot move in frequency very 
much, due to the 8-element antenna, which 
would have to be recut if any major fre¬ 
quency move was made.” 

The transmission in English is on 6055 
Kc Friday 0730 to 1030. The station will 
appreciate reports from listeners. 

RADIO HAVANA, CUBA 

J^ADIO HAVANA in its service to North, 
Central and South America now has 
broadcasts in English, French, Portuguese 
and Spanish. 


0200-0930 

15135, 6135 Kc. 

0200-0330 

17855 Kc. 

0330-0640 

17855 Kc. 

0650-0930 

15340 Kc. 

1300-1800 

6135 Kc. 

1300-2100 

9765 Kc. 

1300-1400 

15340 Kc. 

1500-1700 

15340 Kc. 

1730-2100 

15340 Kc. 

1800-2100 

6060 Kc. 


FLASHES FROM 
EVERYWHERE 


COLOGNE, over the Deutche Welle trans¬ 
mitters, are providing good reception in 
the English programs; those to the Far 
East also provide excellent listening in 
the South Pacific. The morning service 
for our area is 2120-2200 on 11795, 9735 
and 7205 Kc. The next session 0850-0930 
and 1300-1330 is on 15275, 17845 and 
21705 Kc. The sessions to Africa 0600- 
0630 on 15275 and 17845 Kc, 1735- 
1815 on 17815 and 17845 Kc. 

FINLAND is a country which is seldom 
heard and a report from a South Aus¬ 
tralian listener, Em Suffock, lists the Hel¬ 
sinki broadcasts on 9555 Kc from sign- 
on at 1450 GMT. 

NORTH KOREAN station at Pyongyang is 
also providing excellent reception, as has 
been the case of this station for several 
months, when they use 6250 Kc; also 
during the news session in English at 
1230 hours GMT. The station has an¬ 
other frequency, 6195 Kc, which is, at 
times, also used to carry the program. 

SENEGAL station in Dakar has been noted 
by Los Angeles listener, August Balbi, 


^ RADIO DISPOSALS 

CONVERTERS 

TWO IN LINE. 

1A —13 m/c, 2 bands, with 100 Kc 
crystal calibrator. 

£9/5/- 

METER UNIT 

50 u/A movement, test leads and 11- 
position switch 0-500v plus or minus 
switch. 0-10 K ohms. 

New £5 

MULTIMETERS 

with decade box. Measures currents 
to 100 amps. Suit auto work. 

£6/10/- 

TRANSCEIVERS TYPE 109 

Complete with 6v power supply. 

£8/15/- 

LIGHTING ARRESTERS 

Gas caps will protect your receiver. 

4/- each 

TRANSFORMERS 

240v—HOv 1 amp. 

New 30/- 

T. D. B. HOLDINGS PTY. LTD. 

4 GLEBE ROAD, GLEBE 
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Tripod* (instrument) 

Height 4<Hn. Adaptable far cam¬ 
eras, dumpies, medium size tele- 
etc. 

NEW, 25/- each. 

Post.t N.S.W., 5/s Interstate, 8/6. 

HEADPHONES 

High Impedance .. .. 19/6 pair 

Low Impedance .. .. 12/6 pair 

Post.: N.S.W., 2/6} Interstate, 3/-. 

REFLECTOR 6UNSKHT 

Contains these lenses: 

1 leiu lin Focus, IViln dtam. 
1 Lens 1 11/16ln Focus, lV4ln 
diameter. 

1 Air-spaced Lens, lV4tn dlam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

18/6 each 

Post.: N.S.W., 3/*: Interstate, 4/-. 


CO-AXIAL CABLE 
72 OHM 

Extremely low loss. Good up to 
2000 Mc/s. Ideal for 1196 or 
S76 Mc/s, heavily armoured. 
V 4 -lnch O.D. or l’/4-lnch O.D. 

5/. per Yard 

SPRING MOUNTED 
WHIP AERIAL 

9ft In 10 sections. 
WITHOUT BASE, 35/-. 
Post.: N.S.W., 4/6; Interstate. 5/-. 

Parallel Rules 18" 

New, 12/6 each. 

Post.: N.S.W., 2/6; Interstate, 3/-. 

PHILIPS ELECTRONIC 
SWITCH 

GM4580/02. New, with circuit and 
instruction hook. Enables two 
signals to be simultaneously dis¬ 
played on single beam Oscilloscope. 
240 V. A.C. operated. £35. 

£35 


Waltham Pocket 
Watche* 

E, U.S.A. NAVY. 

Perfect condition. 

£4/10/- each 

Post 3/4. 

PMG TYPE 
TELEPHONES 

Standard desk type magneto 
phones. Kange 30 miles. Uses 
standard batteries at each phone. 
Any number can he connected to¬ 
gether on single line. Complete 
with Vi-mile wire. 

£11/10/- pair 

(2 TELEPHONE SETS) 

3/- cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


TRANSISTOR 
INTERCOM SETS 

COMPLETE STATION 
With 100ft connecting wire. 
Compact and very efficient. 

2 TRANSISTOR 

£8/19/6 

3 TRANSISTOR 
WITH VOLUME CONTROL 

£11/10/. set 

Post.i N.S.W., 7/1 Interstate, 9/6. 


ALL BAND €146 
TRANSMITTER 

§0/40/ 20/15/10 Metres Geloso 
VJ.O. 50 Watts input. Brand 
New Phone only. £50. 


NIFE CELLS 

2 Volts 10 A.H. New. 25/. 
Post.: N.S.W. 3/-; Interstate 4/-. 


30 Power Coated Urn 
Now. 

59/6 


45 s 40. with Tripod. 

£7/19/6 

60 magnification with 
60mm coated objective to 

with Tripod. 

£17/10/- 

As Illustrated. 

Post.: 9/6; Interstate, 12/*. 



TELESCOPES 

3* s 4*, M«h Tripod 

£4/17/6 

M l M) with Tripod 

£8/19/6 
£13/19/6 

Pori »/«. lot. 11/- 


MURPHY B40 RECEIVER, COM¬ 
PLETE WITH SPEAKER. 

TESTED.£55 

50 M/a Meters. 3ln, flush mount. 

ing.27/6 

Bowden Cable I/- per yard 

300 OHM TV RIBBON .. 1/ yd. 
CHOKES. 9 H, 60 mA .. 9/6 

7.5 H, 60 mA.9/6 

VIBRATORS, 6 and 12v, 7 and 

8-pin.7/6 each. 

HEADPHONE AND MICRO¬ 
PHONE SETS, American type, 

3AP1 sockets, giant 7-pin ceramic 

ins.5/- an. 

807 sockets, 5-pln ceramic tne., 
3/6 ea. 

OIL FILLED CONDENSERS TO 

5,000 V. 5/- ea. 

P.M.G. TYPE KEY SWITCHES, 
up to 8 sets changeover, 4/6 ea. 
P.M.G. TVPE PHONE PLUGS 

AND JACKS.4/6 pr. 

FT243 CRYSTALS. frequencies 
between 5 and 6 Mc/s, 10/ ea. 
AUTO TRANSFORMERS. 240 to 

110 volt. 500W, £10 

3.000W.£17/10/- 

5.000W .. £26 

UNISELECTORS. 4 BANK 
HOMING TYPE 36/- 

APG30 MIXER DUPLEXER 
UNITS WITH CRYSTALS 75/- 
OOEO4-20 VHF TRANSMITTING 
TWIN TETRODE .. .. 50/- 

SmaU DC MOTOR, 12 or 24 V. 

50/- ea. 

INVERTERS 27v-80v 2KW 2000 

cycle .£4/10/- 

1NVERTERS, 26v-U5v 2KW 400 
cycle.£4/15/ 

PARABOLIC REFLECTORS, 20- 
INCH DIAMETER £2/17/6 
A.W.A. VACUUM TUBE VOLT- 
METERS, 6-150 V. In 5 
RANGES .. £12/10/- 


DURAUUM TUBING, 

Vdln dlam. 


1/- per ft. 

TRANSFORMERS, 240 volt Input. 

425 Aside 100mA . 

. .. 32/6 

6.3 at 5 amp .. .. 

.. .. 33/- 

2.5v at 1.15 A 

.. .. 25/- 

1600* at 5mA .. 

.. .. 30/- 

2.5 2500 INS. 

15/- 

700V/4 V, 1A. 

.. ..35/- 

32V. 

£2 

STEPDOWN TRANSFORMER 

AND RECTIFIER UNITS, 240- 

llOv, 5.35 A .. 

.. .. £5 

SELSYN MOTORS 

MAGSLIP 

Mk. n. 

. 52/6 ea. 


No. 19 2-way radios, tested and 
complete with hand set, power 
supply, leads, etc., £25. Crystal 
locked. £2/10/- extra. 

Meggers, bridge type, complete and 
tested.£37/10/-. 

SPECIAL lucky dip valve offer. 
12 new valves in cartons for 
only £1. We haven't got time 
to sort them, so you reap the 
benefit. 

Type 22 Vibrator power supply, 
less relay. Output 200 volt at 
125 M A. With 12V synchron¬ 
ous vibrator .. 30/- 


and plug, brand new . 17/6 
AIRCRAFT BOOSTER COILS. 

24V type.»7/6 

3-Volt Buzzms.•/• 

Telephone Magneto* .. .. 12/6 
Telephone magneto bell* 10/- 
5-Pin Ping* and Socket*. 5/- ml 

Shielded wire.9d yd. 

128 set* lew valve* and Xtals. 

2/4.5 Me/* tranicelver .. £5 

GENEMOTOR. 6V Input, 400V 
at 375 M/a output £5/15/- 
Electro Pneumatic Ram*, up to 
351b sq. In. Small .. ..55/; 

Large. £3/17/6 

Selenium rectifier, suit battery 
charger. 35/-. 

Dynamic headphone and micro¬ 
phone sets, 25/-. 


VALVES 


10/- 

6C8 . . 

. 7/6 

10/- 

6F8 . . 

. 7/6 

12/6 

6N7 . 

. 10/- 

«/• 

6R7 . . 

. 5/- 

5/- 

6L7 . . 

. 5/- 

8/- 

5/- 

7L7 . . 

. 5/- 

a 


616 .. . 5/- 
615 . . . 4/6 W78 . . 2/6 
6Y6 . . . 10/- QQEO4/20 
6X4 . . 16/- ... 50/. 

6SA7 . . 10/* 12SK7 .. 5/ 

6J7G ... •/• 6V6G .. 12/6 
PLEASE ADD POSTAGE 
ON ALL ARTICLES. 


6 VOLT LANTERN 
BATTERIES No. 509 

Eveready, New, perfect condition, 
suit Hunter Lantern, etc. 

3/3 ea. 

Po*t 3/-, Interstate 4/. 


VOLTAGE 

REGULATORS 

6 ,ott Porittf. Emth, Mrtt 95-45 
(Chrysler 

37/6 eo. 

Post 3/-. Interstate 4/ 


1940-52). 


IGNITION ANALYSER 
Easily modified to 5!n C.R.O. 
240v operated, new and com¬ 
plete with instructions, £45 or 
Kit of parts, all new with In¬ 
structions and circuit. £22/10/. 
Dimensions 19in x 9in x 6V*In. 


POLYTHENE 
SQUIRT BOTTLES 

Hold approx. Va pint with 9” x 
W* flexible tube. Suit battery 
water, brake fluid, etc. 2/6 each. 
Post 9d. 


3000 TYPE RELAYS 

P.M.C. 1 Ohm—SOM Ohm 
Colls. 12/6 each. 


DEITCH BROS 

70 OXFORD SI.. SIMEY 


Between Crown and 
Riley Streets, City. 

SORRY NO C.O.D. 


SPECIAL PURCHASE 
BANKRUPT STOCKS 
Lumier Tape Recorders. 

4 Transistor* 

Usual price £29/10/. 

Special £18/15/ 

In very attractive cast. Push 
Twin Track, variable speed. Com¬ 
plete with batteries, Mic.» Tape 
and spare reel. Phone Recorder 
and leather Carrying Case. 

BINOCULARS 

PRISMATIC COTfc* lM*. 
Brand new. Complete frith case. 
8 X 30 .... £9 15 0 

7 x 50 .. .. £13 5 8 

10 x 50 .. .. £13 15 0 

12 x 50 ,. .. £14 5 0 

Posti KfcW* 7/-i Intewtete* W+ 

SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

Gonorol and Morin# 
Us# 

“ASTRONOMICAL” QUALITY. 
4 x 40 Genuine HANDLEY. 
Cost £30. Our Price .. £3/5/- 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our Price.£3/18/6 

LENSES 

Achromatic, Coated 2 Element 
Air spaced Unmounted. 
Astronomical Quality. 

Make your own long focus Camera 
Lens and save many pounds. 

Dlam. Focal Length. 

2«/iin 28tn. £6/15/ 

2Viln 36ln. £6/19/6 

2 Vila 481 b. £7/5/ 

3!n 36in.£16/10/ 

3ia 48in.£17/10/ 

Post 3/3 extra. 

OUTPUT METER 
“Paton” 8 to x32 Decibels. 
0-156 V. A.C. £4/15/-. 

4in SQUARE METER 
Moving Iron 0-100 V. P. to P. £2. 

TELETYPE RBPERFERATOR 
AND TAPE PRINTER. 

Type FRXD4, 110 volt. 

£15. 

10 CHANNEL VHF 
TRANSCEIVER 

TYpes TR1934 AND TR1935 
100-125 Mc/s, 115-150 Mc/e. 
28 VoU DC operated. AM Stable 
Crystal locks both Tx and Rx on 
cams channel. Complete frith 
genemotor and tested. £45. 

Lew genemotor, untested* 
but otherwise complete* 

£16/10/- 

240-115V TRANSFORMER 
1000 WATT. 

BRAND NEW. 
FERGUSON. 

£12/10/- 

CIRCULAR SLIDE RULES 

3V4ln diameter. Will do the 
same work as the conventional 
slide rule. Instruction book In¬ 
cluded. 

12/6 each. Post 1/-. 

NATIONAL TRANSFORMERS 
FOR SCOPE IRONS 
New 3.8 volts at 30 amps. 
30/6 EACH. 

Post., N.S.W., 5/i Interstate, 9/0. 

EARPIECES 

High Impedance crystal* salt tran¬ 
sistor radios, csyatai seta, etc. 

Only 7/11 eedi 

_Fori M,_ 

TELEPHONES 

Sound Powered. Can bo used as 
Microphone or Receiver. New. 
With 50ft cable. 

38/6 pair 

Post.: 2/6i Interstate* 4/-. 
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as on the new channel of 5960 Kc. The 
station is on the air 0630 to 0900, and 
signals indicate a high power transmitter. 
It should be possible to hear this signal 
in this area before the Solomon Island 
station opens on this same channel. 

GREENVILLE site of the new Voice of 
America transmitters continues to be 
heard on new frequencies. One of the 
recent ones is 15240 Kc and, on this fre¬ 
quency, the station has a French broad¬ 
cast at 2145 and English at 2200 GMT. 
The station suffers severe interference 
from the Radio Australia transmitter on 
the same frequency. 


Notes from readers should be sent 
to Arthur Cushen, 212 Earn Street, In¬ 
vercargill, N.Z. All times are GMT; 
add 8 hours for Perth, 10 hours for 
Sydney, and 12 hours for Wellington 
time. 


BRUSSELS, during our winter months, will 
carry the programs of the International 
service from the Belgian station on the 
following schedule: To Africa 1000-1200 
on 21510, 17860, 15335 Kc; 1215-1300, 
17860, 15435, 11720; on Saturdays, 1330- 
1545; and Sundays, 1330-1645, to Africa 
on 21510, 17860, 15335; 1600-2100, 15335, 
9745, 9705; to South America, 2115-2200, 
North America 2315-0100, on 11850, 
11820, 9745. 

YEMEN is reported from various areas in 
its broadcasts on Radio Sannah to be 
using an off-band channel, when opening 
at 1600 GMT. The station is using 15680 
and varies up to 15700 Kc. The station 
is on the air with fair signals and the 
full transmission time is 1600 to 2000. 

LEOPOLDVILLE, in its International ser¬ 
vice, has been noted on 15245 Kc, with 
a transmission to sign off at 2100 GMT. 
The station now uses a new interval sig¬ 
nal, the V beat, as used in the BBC 
European Service, and the familiar V for 
victory sign of the BBC wartime broad¬ 
casts. 

ADDIS ABABA, in its service to Europe, 
is now heard on the new frequency of 
11760 Kc, as well as the channel of 15345 
Kc, which is beamed to Africa. The ser¬ 
vice from the Ethiopian capital is on the 
air from 1810 to 1850 in a program in 
French and English. 

AMMAN in Jordan is now using three fre¬ 
quencies for its service in Arabic, which 
is a relay of the home program of the 
Jordan radio network; 11810, 9350 and 
7155 Kc are in use from 1500-2300. 

SYRIAN station in Damascus has been 
noted on two new frequencies for the re¬ 
lays pf its home programs, 11755 and 
9670 Kc, and the transmissions are on 
the air 1600-2300. 

BELGIUM’S International Goodwill sta¬ 
tion in Brussels has an English session 
beamed to the Congo. This is on the 
air on Monday and Thursday from 2040 
to 2100, GMT; three frequencies are used, 
9705, 9745 and 15335 Kc. The Brussels 
station has cancelled its other English 
transmission pending the reorganisation 
of the services. 

BRAZZAVILLE, in a recent'verification to 
a listener in Europe, gives the service 
from the Congo for local listeners. It 
is on the air from 1100-1300 on 7165; 
0430-0630 and 1530-2100 on 4843 and 
3364 Kc. The latter is a new frequency. 
On Saturdays the programs are extended 
to 2200, and on Sunday the programs are 
continuous from 0400 to 2100, GMT. 

ADDIS ABABA, with the “Voice of the 
Gospel,” is now on the air with a ser¬ 
vice to South Africa, which alternates 
between English and Afrikans. The ser¬ 
vice is 1830 to 1900 and uses 9695 Kc. 

RED LION in Pennsylvania, U.S.A., the 
site of WINB, still continues to be heard 
over this station, despite reports that the 
Federal Communications Commission 
may revoke its licence. WINB, oper¬ 
ated by the World International Broad¬ 
casters, Box 88, Red Lion, with 50,000 


watts, carries its gospel service to Africa 
and Europe, 1800-2100 on 17720 Kc, 
and 2100-2300 on 11785 Kc. 

OSLO’S station of Radio Norway has a 
session in English for thirty minutes each 
Sunday which is carried in eight trans¬ 
missions each Sunday, the program being 
called “Norway This Week.” The ses¬ 
sion is on the air 1200, 1400 and 1600 
on 15175, 11850 and 9610 Kc; 1800-2000 
on 21730; 17825, 15175, 11850 and 6130; 
2400 on 15175, 11850 and 6130; and 
Monday 0200 and 0500 on 11850, 9610 
and 6130 Kc. 

BOLIVIAN station CP38, in La Pez, uses 
two short wave frequencies for its ope¬ 
rations, 1100-1800, 2200-0300 on week¬ 
days, and on Sundays 1100-0300, and uses 
the frequencies 4985 and 11765; this ac¬ 
cording to a report from “Sweden Calling 
DXers.” 

SWEDEN’S schedule to September 1 shows 
some frequency changes in some of its 
transmissions: To Far East 1230-1345 on 
9620 instead of 11805 and 17845; to 
Europe in French at 2030-2100; Spanish, 
French and Portuguese, 2215-2245, on 
5990 instead of 6095; to the Americas, 
0100-0230, 0230-0345, 0400-0430, on 

11805, which replaces 7072 Kc. 

THAILAND, with its increasing radio lis¬ 
tening audience, also has many new sta¬ 
tions. From the World Radio Handbook 
bulletin these are listed: Agriculture Ra¬ 
dio Station, Bangkok, is on the air 0430- 
0700, Monday to Friday, and 0900-1600 
daily on 4810 and 6105 Kc; Thomburi 
Municipal Radio Station, Thomburi, ope¬ 
rates on 6040 with lKw, 2230-0200, 0400- 
0800, and 1000-1630: Royal Radio Sta¬ 
tion operated from Dusia Palace, Bang¬ 
kok, on 6405 with 1 Kw, is on the air 
0400-0700, 0900 to 1300. All stations 
have programe in Thai and are reported 
to verify reports with a letter. 

MARTINIQUE, from Fort-de-<France, is 
now operating on 5994 Kc, 1045-0230; 
on 3315 4Kw 1015-1400; on 4895 4Kw, 
1400-0230. 

SAN FRANCISCO station KGEI has re¬ 
turned to the 19 metre band. 15240 Kc, 
for its service to Latin America. On this 
frequency KGEI suffers from some in¬ 
terference from Melbourne on the same 
channel. KGEI with 50Kw is broadcast¬ 
ing to Latin America gospel programs in 
several languages. The present schedule 
is 2220-0430 weekdays, 2230-0400 on Sat¬ 
urdays, and on Sunday 2300-0300. Eng¬ 
lish is Monday to Friday, 2330-2400, 
0415-0430, GMT. 

VOICE OF AMERICA is now fully ope¬ 
rational from its new Greenville transmit¬ 
ter site in North Carolina. This has 
meant the closing of WGEO by the Gene¬ 
ral Electric Company, and WDSI by the 
National Broadcasting Company, both of 
which have been leased by the Voice of 
America since World War II. WBOU 
is still on the air, but in due time this 
one will also be closed. This has left 
the United States Information Agency 
with the millions of dollars’ worth of 
equipment it has put into these stations, 
which will have to be offered for sale 
The expansion of the Greenville and 
Monrovia stations has given the VOA a 
more powerful voice than was possible 
on the transmitters leased from GEC, 
CBS, NBC and the Crossley organisa¬ 
tions. 


CHINESE FREQUENCIES 

JjfEWS of the power and frequencies of 
some of the lower powered regional 
stations in China has been released for the 
World Radio Handbook bulletin and, as 
many Chinese stations have been heard on 
many frequencies, and have remained un¬ 
identified, this list will help to clarify these 
signals: 

Amoy, 5 Kw on 4835 Kc. 

Canton, 50 Kw on 2360, 3205, 5050. 
Chungsha, 5 Kw on 2420. 

Chungking, 10 Kw on 2340, 5 Kw on 
3250. 

Kunming, 20 Kw on 2390, 3232, 4770. 
Yongming, 20 Kw on 2310, 3268. 
Nanking, 0 Kw on 5030. 


TUDOR 

RADIO 

L. F. Chapman 

418-420 KING STREET. 
NEWTOWN 
PHONE LA1011 


ESTABLISHED 1940 


Speakers, every size £1/5/0 to 

£3/0/0 

Philips TV Tuners £7/10/0 

Transistor Speaker 

Transformers 10/0 

12-inch M.S.P. Speakers, 

12P.S. £3/0/0 

Picture Tubes, 21-inch, 

110 deg. £17/10/0 

23-inch, 110 deg. £19/10/0 

2-gang and 3-gang Con¬ 
densers 10/0 

Speakers, 10 x 2 £1/5/0 

TV Safety Glass, all sizes £1/15/0 
Transformers, 40 mil. £1/0/0 

Garrard Plug-in Stereo 

Heads £2/0/0 

TV Masks, 23-inch, 21- 

inch 15/0 

50,000 Switch Pots 5/0 

JQ,000ohm Pots 5/0 

2 meg. lin pots 4/0 

15K Pots 4/0 

50M Pots 4/0 

1 meg. Switch Pots 7/6 

TV Cabinets, 17in, to clear £2/10/0 
Gramophone Motors and 

Pickups, 4-speed. New £6/17/6 
Combination TV Radio 

Cabinet. New £7/10/0 

Speaker Transformers, 

5,000 to 3 ohms 
IF Transformers, Philips, 
each 

Atrial and Os. Coils, ea. 

Oak 4-position Switches 
2-position 

Valves, 6R3, 1S5, 1T4 
6B8 

Dual 10,000 pots 
15M pots 
SOM log 
1 Meg. 

i Meg, 25 Meg, 200M 
Lin, 200K Lin, 50 M 
Log, 200 K, 500 K, 

500 M Log, 50 K, 

25,000 switch, each 
Electric Condensers 3 in 1, 

50, 350, 400 
50, 350, 400 
50, 350, 400 
24, 350, 400 
100, 25, 40 
50, 350, 400 
8 mfd, 350 
16mfd, 350 
32 mfd, 350 
TV Power Transformers £2/10/ to £5 
TV Power Transformers, ideal for > 
amplifiers, 300 mil., 285 aside .. £4 
Resistors and Condensors HI-K Tran¬ 
sistor Condensors, 25 assorted values. 

15/ a bag. 

Mini-Cable, 4-strand Shielded 1/- yd. 
Transistor Miniturf IF. 5/- each. 


12/6 

7/6 

5/0 

7/6 

3/0 

10/0 

13/0 

5/0 

5/0 

5/0 

5/0 


5/0 


10/0 


7/6 

5/0 

7/6 

7/6 
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noise reduced. Front to 


Jk^sdfeedback reduc^d by Cordioid char 
fristr^with this High grade HiglT~ mi t pu t uirtf 


27XA CRYSTAL 
CARDIOID 

FIRST OF ITS m 
IN AUSTRALIA 


Price:— 

Retail £5 1 0 

Plus Sales Tax 10 7 

• Widp^frequency range achieved with this fully pro¬ 
fited Crystal Element. 

ttractive Case for Stand o r Hand operation fin¬ 
ished in two-tone Beige colour and 12 feet of 
Cable. 



AGENTS D. K. Northover & Co. — Neil Muller Ltd. — Homecrafts (Ta$.) Pty. Ltd. — Jacoby, Mitchell & Co. Pty. Ltd. T. H. Martin Pty. Ltd. 


CLASSIFIED ADVERTISERS 


Use this form for your next classified advertisement to appear on 


RADIO, TELEVISION and HOBBIES 

• To The Advertising Manager, Radio & Hobbies, Box 2728, G.P.O. SYDNEY 


• Please insert the following advertisement in the 

.Issue of Radio, Television and 

Hobbies. 

• I enclose Cash/P. Note/Cheque for £.... s.... d.... 

being full payment for.lines at 3/6 per line. 


ENDORSEMENT 
ADDRESS. 



Please write in block letters with ink or bail-point pen. 

(Copy deadline six weeks prior to publication.) Number of insertions 
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ANSWERS TO CORRESPONDENTS 


When writing to us:— 

• Please give your name and full 
postal address, including the 
State . . . N.S.W. 4c. 

• Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate delivery 
of replies by mail, where such 
are called for. 


MANUAL FOR A RECORD CHANGER 
Mr C. E. Cannell, of B.S.D., ML Isa, Qld., 

wants to know where he could obtain 
a manual for a “Velvet Action” record 
changer. 

The unit you speak of was manufactured 
by Messrs Stromberg Carlson, who have 
recently gone out of business. We have 
therefore taken the liberty of printing your 
full name and address in the hope that one 
of our readers may be able to help. 

"ADD-ON" BFO 

P.E.M. (Auckkvid, New Zealand) is in¬ 
terested in the possibilities of using 
transistorised communications equip¬ 
ment but finds that most circuits lack 
a suitable BFO for “sorting out” CW 
and SSB signals. He suggest we might 
publish details of an “add-on” BFO 
unit or, failing this, a complete transis¬ 
torised receiver with a BFO built in. 
We have transferred your suggestions to 
the project file, P.E.M., and it is quite 
possible that they may become the subject 
of an article as soon as time and space 
permits. 

SPEAKER CABINETS 

A.R.C. (Townsville, Qld), writes and tells 
us that he has built up a “Twin Ten” 
Amplifier and control unit No. 9. He 
also has two Philips 8in twin cone 
speakers and would like to obtain de¬ 
tails and specifications for cabinets 
suited to these speakers. 

There has been a lot written on this sub- 
ect, A.R.C., but the “Cabinet Handbook,” 
by G. A. Briggs should give sufficient details 
for the construction of suitable cabinets. 
On the other hand. Philips may be able 
to supply details for this particular speaker. 
Some of our advertisers also offer cabinets 
ready built or in kit form for home 
assembly. 

VLF RECEPTION 


four-gang capacitor, this would be even 
more suitable. 

To try to reduce the number of turns on 
the coils and thereby reduce their self¬ 
capacitance, we would suggest that you 
wind them on high-permeability ferrite 
material. A pot-core would perhaps be the 
best choice, or a toroid if you are very 
patient! 

TV FLICKER 

N.A.S. (Balaclava, Vic.) writes, in reference 
to the review of flicker prob¬ 
lems in television receivers given in 
the May issue, that he feels the choice 
of 50 c/s as the field repetition rate 
to be a poor one. He is of the opinion 
that an increase in the field repetition 
rate would be a greater improvement 
to picture quality than the addition of 
colour or stereo sound. If a complete 
change in repetition frequency would 
be too costly, he suggests that the 
triple interlacing technique may be 
used to obtain a similar effect. 

The matter of field repetition frequency 
and perceived flicker is still the subject of 
hot debates, N.A.S., particularly at the 
recent discussions in England. At present, 
opinion seems to favour the retention of 
the 50 c/s standard, partly because of its 
compatibility with motion-picture standards 
and partly because it has been adopted by 
the C.C.I.R. as international standard. 

As the subject is a very complex one, 
and involves considerations which we could 
not hope to cover adequately here, we will 
refrain from further comment. However, re¬ 
garding the triple interlacing technique, 
there seems to be strong evidence that this 
would be unsatisfactory due to pronounced 
inter-field strobing effects. 

COMMUNICATIONS RECEIVERS 

E.M.Z. (Wellsford, N.Z.) who triggered off 
the “Argument” in the May, 1962 issue, 
writes again to congratulate us for 
taking up the challenge on communica¬ 
tions receivers. He also suggests that 
we do not overlook sensitivity, select¬ 
ivity and stability and that no expense 
should be spared. It is also hoped that 
the subject will be carried through to 
a logical conclusion. 

Many thanks for your remarks and ex¬ 
pression of satisfaction with the efforts on 
our part thus far. We would like to be 
reassuring on the subjects of sensitivity, 
selectivity and stability. With reference to 
the matter of performance “regardless of 


expense,” we are hoping to strike a com¬ 
promise between cost and performance 
which will be a reasonable one. In short, 
we are doing all we can to produce a first- 
class receiver and to follow it through to 
completion. 

VTVM DRIFT 

R.D. (ML Pritchard, NJS.W.) has built 
three versions of the “Bench-Type 
VTVM” of January, 1959, and in all 
three has encountered the same fault. 
On switching on the instruments the 
meter needle moves positive, then 
negative and sticks. And when the 
instruments have been on for a period 
and have supposedly stabilised, the 
needle persistently drifts off scale. He 
has tried changing the valves for new 
ones, to no avail. 

We can only assume that some of your 
components were faulty from the start, R.D 
Perhaps the resistors were old ones, or the 
capacitors were leaky. Another thought — 
if you have altered the layout, have you 
provided adequate ventilation to prevent ex¬ 
cessive temperature rise? 

The cause of your trouble must be due 
to something along these lines, we feel. The 
design itself was quite free from these 
effects — so much so, in fact, that in 
addition to the prototype unit in our 
laboratory, most of our staff members have 
one of these units on their instrument shelf 
at home! 

NEUTRALISING ERROR? 

L.M. (Auckland, N.Z.) queries our method 
of neutralising in a tuner, which takes 
the neutralising capacitor back to the 
top of the AVC bypass. He also 
queries a wiring technique adopted in 
Philips and Mullard amplifier designs. 
No, there is no error in the circuit. 
While the AVC bypass presents a low 
reactance to earth at signal frequencies the 
important point is that it is a “low re¬ 
actance” and not a short circuit path. 
Across this low reactance it is possible to 
build up the very small amount of neutralis¬ 
ing voltage necessary. You can simply think 
of the two capacitors as forming a capaci¬ 
tive divider across the plate signal voltage 
source. The neutralising capacitor does de¬ 
tune the associated winding, necessitating a 
new setting for the trimmer or core, but 
this is a purely incidental effect. 

We cannot answer on behalf of the 
two companies mentioned. However, the 
matter, as you infer, would appear to be 
of minor consequence. 


3.AS. (Prospect, S.A.) wants to know if the 
“Miniature DX-er” of January 1955 
would be suitable for LF and VLF 
reception, if a larger tuning coil were 
fitted. He wonders whether improved 
results would be obtained by using 
the two sections of a two-gang tuning 
capacitor in parallel, giving a lower 
tuned circuit impedance. 

We can’t say that we have tried to re¬ 
ceive LF or VLF stations on a modified 
Miniature DX-er or similar one-valve re¬ 
action set, J.A.S., but there is no reason 
why it should not be possible. Besides 
changing the coils, you will have to increase 
the time constant of the grid circuit, to 
enable it to detect efficiently at lower fre¬ 
quencies. It will probably be necessary to 
plug in. a new value of grid capacitor 
with every coil, in fact. 

It would certainly be desirable to parallel 
the two sections of your tuning capacitor 
together—not to improve the tuned circuit 
efficiency, which will be quite high in any 
case, but simply to obtain a reasonable 
tuning range for each coil! In fact, if you 
can obtain by some means or other a 
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RADIO, TELEVISION AND HOBBIES QUERY SERVICE 

T O assist our readers, “Radio, Television and Hobbies” conducts a technical query service. 
Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so fur as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x 8in glossy print; postage 9a extra. 

(6) Letters should be addressed to the Technical Editor, “Radio, Television and Hobbies, 
Box 2728, G.P.O., Sydney. 

(7) ‘‘Radio, Television and Hobbies” does not deal in radio components nor will we debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
obtained from our advertisers. 

(8) Technical queries are not answered by telephone. 
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RADIO 




136 VICTORIA RD. MARRICKVIUE.SyDNEy.N SW 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 




WIDE BAND 
0S0ILL0SG0PE 

5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49'17 , 6 5-inch £55 r 15'- 


VACUUM TUBE 
VOLTMETER 

6 voltage ranges, 3, 10, 30, 100, 
300, 1,000 volts AC and DC. 5 
ohms ranges, 1-ohm to 1,000 megs. 
Contact. Potential compensated. 
Accuracy 1%. Provision for probe. 


£29/15/- 


STROMBERG 
PLAYMASTER ORGAN 

CADINETS IN WHITE 
£15/-/- 

TONE GENERATOR UNITS 
£58/-/- 

CONTROL PANEL 
ASSEMBLY 
£14/-/- 

REVERB UNIT £ 
AMPLIFIER £29/-/- 

MAIN AMPLIFIER 
£27/-/- 

KEYS FOR KEYBOARD 
4/- EA. £9/10/- SET 
All unit* wired and tested 


SOLAR POWER UNITS 

6v. Develops Power from Snnlliht, 
Small, light, loz. As used to power 
Space Rocket Radio Equipment, 
deal to power Relays. Transistor 
Radio, Model Control Receivers. 

15/- 

Post and Packing, 2/-. 


Send for fall details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 


B.S.R. MONARDECK 

Twin-track, lightweight nnlt. 

£21/15/- 



7 TRANSISTOR 
UR RADIO 

Amazing sensitivity. 2 micro¬ 
volts. No noise. Brilliant tone. 
Using latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 
Fully tested and guaranteed. 

£31/15/- 

Post 10/-. 

State voltage, 6 or 12, earth polarity, 
speaker size and aerial required. 
Also available for special frequencies. 
Bushfkre, Flying Doctor, Small Ships, 
Services, etc. 

TRANSISTORISED 

CONVERTER 

TO RECEIVE UNIVERSITY 
LECTURES 

V.L.2.U.V. 

ON YOUR PRESENT SET, 
RANGE, 20 to 3# Miles, *3/3/ 
With R.F. Stage* Range 100 miles, 

Post Free. 

HEAD PHONES 

High quality. Lightweight. 

High Impedance. 

2.000 ohm.22/6 

4,000 ohm.23/ 

Crystal.*2/13/ 

Stereo 2,000 ohm .... *2/3/ 

Stereo Crystal .*2/17/6 

Post 2/6. 

COLLARO STEREO 
TAPE DECK 

A* wed In R., TV ft H. 
stereo recorders. 

Also operates as 4-track monaural, 
Latest hi-fi Michigan heads 

£36/17/6 


AMPLIFIERS 

Mile Addra,, Rang* 
240v-AC 



MINIATURE E.A. AMPLIFIER. 
IS WATTS OUTPUT. 

Multlmach Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P, 
EL.84 output. *17/15/. 


30 Watt As above EL34 P.P. 

*25/15/ 
40 Watt As above EL34 PP 

£42/15/ 
50 Watt As above EL34 P.P. 

*47/15/ 

100 Watt. As above KTM P.P. 

*63/17/6 

LINE OR YOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost Ultra Liaear output *21/15/ 
5/20. As above.*32/15/ 

BATTERY-AC 
OPERATION 

6 valve 6v plus 240v-10 watt 

*27/15/ 

7 Valve 12v plus 240v-12 watt 

*29/17/6 

7 valve 12v phm 24#v-25 watt 

*35/17/6 


Serviceman's Special 

CONDENSOR 
SUBSTITUTION BOX 


9 Ranges. Swt 

£2/7/6 


“ £3/12/6 

Pack, and Post., 2/6. 



PLAYMASTER 3 

Using the ne# 6GWS provides AVt 
watts per channel with an Input of 
200Mv and improved frequency re- 
sponce, 150mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 

WIRED t TESTED £29/17/* 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 



LEADER 

SIGNAL GENERATOR 
LSG 11 

M4, A.C. Powered. 

< Bud, 1M Kc to 3M Megi. 

Provision for Crystal. 

Aa Meal TV Mnrfcer Generator. 

£16/15/- 

Post, N.S.W. 7/6, Interstate 12/6. 


COLLARO L.P. 
CRYSTAL PICK-UPS 

Specially designed for 71a L.P. 


2 /-. 


12/6 



MULTIMETER 

20,000 O.P.V, sensitivity. 


DC volts, 0, 10, 50, 250, 500, 1000. 
AC volts, t, 10, 50, 250, 500, 1000. 
DC current 0.5uA, 0.25, 0.500mA. 
~ Dslstance, 0.50K, 0.5meg., 5me 

D.B. minus 20 to plus 36. 

£7/19/6 

KS0, 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

MM O.P.V. Sensitivity. 

Ranges ns above except 50uA. 

£5/12/6 

Post., N*.W. 3/6, Int. 5/6. 

200H 

20,000 Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 2S00v. 
A.C. Volts, 5 Ranges to lOOOv. 
Ohms, 2 Ranges. 

Cniveiit, 3 Ranges 50 uA to 250 
mAa 

Capacity D.B. Output, etc. 

£5/15/- 


LATEST 

4-SPEED PLAYERS 

240 A.C. Monaural ....>*750 

240 A.C. Stereo.*9 5 0 

Battery Monaural .. .. *10 5 0 

Battery Stereo.*11 10 6 

Post., N.S.W. 7/6, Interstate 12/6? 


STEREO 

RECORD CHANGERS 

Best Known Makes, 4-Speed. 
GARRARD OR B.S.R. 

£12/15/- 

Fort., N.S.W. U/«, Interstate IV*. 
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RADIO 


136 VICTORIA R'D. MARIUCKVILLE.SYDNEY. N SW 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 


CITIZEN’S BAND 
WALKIE TALKIE 

27.240 Megs. 
Range to 3 mile 
over land 
6 mile over water 

KONION CR9 

27.240 
9 Transistor 

£24/17/6 eo. 
PONY 

As above. But 
including Broad¬ 
cast band 

£32/10/- ea. 
ELMAN 

10 TRANSISTOR 
£32/10/- ea. 

Post N.S.W. 7/6. I’state 15/. 



r~» 



GUITAR 

AMPLIFIERS 


10-Watt, Two-Channel, with Twin 
Cone Speaker. £25/15/. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers. 
£29/15/. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 


35 WATT 

4-Channel. Bass and Treble Boost. 
3 Twin-Cone Speakers .. £52/16/ 

Vibrato with foot control and 2 

K set controls for frequency and 

enslty. 

£5/5/ extra on above models. 

14 + 14 WATT 

With Reverberation. May be used 
as 26 Watt or as 14 Watt + 14 
Watt Reverb. 2 9x6 Woofer 
Speakers. 2 9x6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 


£81/15/- 


SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 

4 Input Channels. Bass and Treble 
Boost. 2 12ln Radial Beam Speakers. 
Perfect reproduction to 26 cycles. 



SERVICE STATIONS 
IGNITION ANALYSER 
OSCILLOSCOPE 

Simple to operate. Quick, accurate visual indication of condition, 
operation and faults in spark plugs, coll points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within 1 month on 
electronic tune-ups. 

Circuit, operating instructions, 
fault indications included. 


*” p, “ Md £51/15/- 


NATIONAL 

SHOULDER 

MEGAPHONE 

Light weight, 71b 

Transistor Amplifier, 

Complete with Horn, Speaker and 
Batteries, Microphone, etc. 

RANGE Va MILE. 

£29/17/6 

Pack, and Post, 12/6. 


P.A. SPEAKERS 

8 WATT 

8” Units In Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares, 
Duolateral Coverage. 

£7/5/- 

Line Output Transformers to suit, 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coil. 16 Ohm. 

£9/17/6 

REFLEX HORNS TO SUIT. 

£14/-/- 


WEEKEND - HOLIDAY - EVENING 
DEMONSTRATIONS AT C0LLAR0Y 

PHONE XW5956 FOR APPOINTMENT TO TEST STEREO, 
GUITAR AMPLIFIERS AND TELEVISION. 


iiiiiiiiiMiiMtuiiiiiuiMiiiiiiiimiiiiiiiMiiiiiiiimiiiiiiiiiiiiiiiiimmmiiiiHiiiiiiiimiiiiiHUiiiNiiiiiiiiiHniiiinniiuii 

BATTERY 
CHARGER 

240 Volt A.C. Operation 

3 Rate 6V, 12V, TRICKLE CHARGE 

Trickle Charge Postion suits all Batteries. 2V to 12V at rate of 
200 to 500 M.A. 



STANDARD 

3 amp. 6V, 12V, TRC, £5/15/. 

4 amp. 6 V. 12V, TRC £6/15/. 
Post., N.S.W. 7/6, Interstate 12/6. 


DE LUXE 

3 amp., £7/17/6. 

4 amp., £9/5/. 

6 amp., £16/17/6. 

16 amp., £13/17/6. 
Rail or Air Freight on. 



PLAYMASTER 

101 


£72/17/6 


This high performance basic 
amplifier kit, as described in the 
August issue of Radio, Television 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested, £33. 

No. 9 CONTROL BOX KIT £10/10/- 

WIRED AND TESTED, Cl2/10/ 

Complete Single Unit, Including controls and anodised £ 4 ) /1A/ 
control panel. Wired and tested.fcHD/ IU/- 


36 WATT 

TRANSISTOR P.A. 
AMPLIFIER 

Kitset, R., TV A H„ Feb. 

£33/15/- 

Wired and Tested. *37/15/. 



R. TV & H. 
STEREO 
TAPE-RECORDER 

MARCH-APRIL ISSUE 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel cabinet to fit. 

£8 

Wired and Tested. Complete 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

4 TRACK MONAURAL PUSH 
PULL 

Output 10 watt. 2.7 x 
Speakers, Recording Level 
Meter. 3 speed input for mic 
and P.U. or radio. With mixing 
between channels. Bass anc 
Treble Boost. Michigan Hi-F* 
Heads. Complete with 
dynamic microphone. L.P, 
Tape. 

£95/-/- 



Tronsistor Portable 
TAPE RECORDER 
AIWA T.P.40 

Complete with Tape, Mike, Batteries. 
Excellent on Music. 

£21/17/6 

CLIMAX. Complete with 
Accessories, 

£16/15/- 

Post*. N.S.W. 5/, Interstate </«. 
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PHONE 

LA3845 

VICTORIA RD. MARRICKVILLE.SyDNty, N S-W 

ANDA3A KING STREET. NEWTOWN —LA7008 


RADIO 


CommurnCjtfOn 


AND 636 KING STREET. NEWTOWN — LA7008 
EVENINGS and WEEKENDS: "KALUA," H ilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 42 


NEW 

HI-POWER ELECTRIC 
BELLS 

50v. or 240 v. A.C. Operation. 

2 6in Gongs. 

Ideal for paging. Fire alarms or 
Burgular alarms. 

£ 1 / 10 / 0 . 

Small Units, as above. 2-3in bells. 
12/6 


NEW 

ALOIS LAMPS 

12V SIGNALLING UNITS 
Ideal for yachts, etc. Also Spot 
Lamps, etc. In transport, cases. 

£5/7/6 

Used, Good Condition, £2/12/6. 
Post.: N.S.W., 7/6; Interstate, 12/6. 


Vibrator 

Power Transformers 


6V 300V 125mA 
12V 325V 125mA 


.. £3 17 6 
. £3 17 6 


NEW VALVES 


6AM5 
6AM6 
6AL5 
616 .. 
866A . 
813 .. 

803 .. 
3A4 .. 
84/6Z4 
41>2t 


12C8 

1C6 

1J6 

3B7 

3D6 


..7 6 
.76 
7 6 
7 6 
.. £1 
. £3/10/ 
.. £3 

12 6 
.. 12 
£4 17 


... 12 

12 
12 
10 
10 


6 
6 
6 
6 
6 
0 
0 

304TH £1 10 0 
2050 ... £1 

6AM6 . .10 0 
IK7 .. .. 5 

6J5 .. 9 

6J6 .. 10 

6J7G ... 7 

6N7 .. 10 

KTW62/6U7 7 


1D5 
6F6 .. 
EF37 . 
5U4G 
6AG7 . 
VT502 
IL4 
6K6 
AV1I 
6K7 .. 
12SJ7 . 
12SL7 
6SH7 . 
47 . . 
843 .. 
1629 
1619 . 

RK75 
723A 


5 

.. 10 
. . 12 

. . 12 

. .10 

.. 12 
. 5 

. . 7 

. . 2 

. 5 

.. 12 
.. 12 
. . 4 

.. 12 
£1 10 
5 


0 
6 
0 
6 
0 
6 
7 
0 
6 
6 
0 
6 
0 
6 
6 
0 
6 
6 
0 
6 
0 
0 
£1 
10 0 
£3 


VR75/30 
RK48A . 
954 

VR105/30 
6AC7 . 
EL3NG 
2X2-879 
6AJ5 . 
VR150/30 
6AK5 . 
9006 . . 
6AS7 .. 
CK1013 
6SL7 .. 
EK32 . 
809 
EBC33 
6AG5 . 
EL91 
EF73 .. 
EF72 . 
EC70 . 
2C26 . 
RK34 . 
1N5 .. 
1C7 .. 

105 .. 
1M5 
7C5 

7W7 .. 

12A6 

6J8 . . 

6C8 . . 

VR65 . 

12SK7 

IT 4 

6BM8 

12BH7 

12AU7 

6SN7 

6BL8 

6BX6 


5 

15 

7 

12 

5 

5 

15 

17 

5 

12 

15 

12 

15 

17 

12 

9 

10 

4 

4 

4 
7 
7 
7 

5 
5 
5 
5 
5 
5 

17 

7 

5 

5 

10 

7 

7 

7 

15 

7 

7 


NEW 6-INCH 
INDICATOR UNITS 

(INCLUDING CIRCUIT) 

13 Miniature valves. 

Ideal conversion to CJR.O. 

A postwar model that requires little 
alteration. 

£9/15/- 


NEW C.R.O. TUBES 

3API-906 . £1 7 6 

5BPI. £2 7 6 

CV112 .. 10 0 

VCR97 .. £1 17 6 

5FP7 . 17 6 

CV322 . 7 6 

VCR511B. £17 6 


NEW POWER 
TRANSFORMERS 

240v A.C. 50 cycle primaries. 
Standard 6.3 filaments. 

300 x 300v 40mA .... 19 

1960 5” CRO.£5 10 


1960 3” CRO. 

£3 15 

0 

325 x 325v 150 mA 

£3 17 

6 

295 x 295 300mA TV 

£6 

15 

0 

1200 x 1200v 500mA . . 

£10 

10 

0 

800v and 270v. 300mA, ea 

£7 

10 

0 

lOv 5 amp 

£1 

10 

0 

240v-110v. 1.3 Kv Auto 

£10 

10 

0 

150 x 150V 30mA .. 

£1 

5 

0 

225 x 225V 40mA .. 

£1 

7 

6 

124V Doubler 300m 

£2 

15 

0 

130V Doubler 400m 

£3 

5 

0 

120V Doubler, 700mA TV 

£3 

10 

0 

385 x 385, 100 mA .. 

£1 

17 

6 

300 x 300, 80 mA . . 

£1 

12 

6 

12v Vibrator. 2O0v 50mA 


17 

6 

240v, 32v, 40 watt .. .. 

£1 

7 

6 

6v to 240v 40-watt In 




verier .. 

£1 

7 

6 

12v to 240v Inverter 

£1 

7 

6 

145v Doubler 450raa 

£3 

7 

6 

150v Doubler 500 ma . 

£3 

17 

6 

220v Doubler 600 ma . 

£6 

15 

0 

Inverter Transformers 

12V 240V 60 Watt 

£3 

7 

6 

32V 240V 60 Watt .. 

£3 

7 

6 

12V 240V 100 Watt 

£4 

5 

0 

32V 240V 100 Waft .. 

£4 

5 

0 

6V or 12V to 240V 40 watt 1 

17 

6 

RELAYS 




6V, 3-pole Miniature .. . 


15 

0 

1700 SPDT . 


7 

6 

1300 SPDT. .. 


7 

6 

500 x 500 SPDT 


7 

6 

12 volts DPDT, 5 amp ., 

., 

£1 


12 vols DPDT. 


12 

6 

lOOpf TX var. condensers . 

10 

0 

100 to 500 pf 3000v. var 


10 

0 

500 to 2500pf 750v. var. 


10 

0 

Hi-speed Polarised relay £2 10 

0 

400 ohm ... 


12 

6 

Hi-io Phono Transformers .. 

4 

6 

Hi-voltage, Lead-thru Insulators 

1 

6 

each; 15/ doz. 




Multi-strand 4-core Cable, 



yard. 


1 

0 

60pf with Vernier .. .. 

£1 

1 

0 

30pf. 


10 

0 

Throat mikes, new .. .. 


3 

6 

OIL FILLED 



CONDENSERS 



.5mfd 600V. 


3 

6 

2mfd 600V. 


6 

6 

lmfd 600V. 


6 

6 

4mfd 600V. 


6 

6 

4mfd 2.5K . 

£1 

10 

0 

lmfd 3000V. 


17 

6 


.5mfd 5K, .1 5K, .1 3K AC 
.25 4K, .5 2«/2K .. .. ea. 15 0 


TBY TRANSCEIVER 

New Condition. 28 to 80 megs. 
Battery powered. Lightweight Pack 
Set. Simple Conversion for Citizens 
Band. 10 or 6 Meters. Circuit 
included. 

£14/17/6 


GENEMOTORS 


Input 
21 v 600v 
24v 250v 
24v 550v 
24v 250v 
I2v 500v 
21v 1200v 
24v 250v 
12v 235v 

12v 350v 
24v 540v 

24v 300v 

12v 275v 


Output 
300mA New 
100mA 
375mA 
60mA 
350mA 
200mA 
100mA New 
50mA 
50mA 

200mA New 
256mA New 
110mA 


£5 10 
£1 0 
£2 0 
£1 5 
£8 10 
£6 10 
£2 0 
£2 15 
£2 15 
£2 15 
£2 15 
£3 15 


NEW HEADPHONES 

Low Imoedance 

American Lightweight .. .. 12 6 

Australian DLR.12 6 

USED 

Tested DLR or CLR .. .. 9 6 

Dynamic..17 6 

Single, New Earpieces .. .. 2 0 

Post 2/6 Pair. 

2000 Ohm. £12 6 

4000 Ohm. £15 0 

Crystal.. £2 10 0 

100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C.. Vi, 1.2 Walt. 

04 Values. Vi ohm. to 10 megs. 

15/-. Post 2/6. 

100 new assorted Condensers 
Paper. Mica, Ceramic Me a’cap. 
25 Values. 

15/-. Pos:, 2/6. 


WANTED 


Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus slock. Best prices. 
Call, write or phone any time. 

1■ 


VERNIER DIALS 

45 to 1 Ratio. Muirhead type. 

£2/7/6 

Post 3/6. 

5 to 1 Ratio. With Perspex Conor. 

£1/2/6 

Pint 2/6. 


NEW 4 inch 
SPIRIT FILLED 
COMPASS 

AIRCRAFT TYPE. 

£1/17/6 

Poa 7/6. 


NEW METERS 

10mA centre zero, 3V^ln, scaled, 
100-0-100m A. 300-0-300mA. 

£ 1 / 10 /- 

10mA scaled 150-0-150V. 

£1/10/- 

0-10 amps, 0 500mA, 0 50 volt. 

£3 each type 

G.E.C. 31 n Panel Mounting. 

0 to 50 mA. 

£1/7/6 


NEW 

A.C. D.C. METERS 

4” Palec 
6 to 300V 

£1/17/6 

0 to 15 amp 

£1/17/6 

5in. 0 to 30 Amp. 

£1/17/6 

0 30 Amp., 4in A.C., D.C. 
0-60 Amp., 4in A.C.-D.C. 
0-150 Amp., 41n A.C., D.C. 

£1/17/6 


COAXIAL CABLE 

50 or 72 ohm. 5/16in da. 
20yd lengths. 

19/6 

Post.. 4/. N.S.W.l 
7/6 Interstate. 


COMMUNICATIONS 

RECIEVERS 

B.28—CRT 00 

6 Band 40 Kc. to 32 Meg. 
Variable Selectivity. 2 RE, 2 LF 
Stages, Band Spread. New condition. 
Airtested. Realigned. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 
MURPHY—B40 

5 Band 650 K.c. to 30 Megs. 240 V. 
A.C. operation. Variable selectivity. 
Crystal filter. 2 R.F. stages. 2 I.F. 
stages. A late model receiver. Still 
in current use in Navy. Excellent 
selectivity and sensitivity. Air Tested. 
Realigned. Perfect order. Circuit 
included. 

£55 

3 — BZ 

6v. D.C. Operation. 

5 Band. 200 K.C. to 30 Meg. 
Ideal Small Ships, Vehicle use, oi 
Bush Fire Control. Air Tested. 
Realigned. Perfect order. 

£27/10/- 


SIGNAL GENERATORS 

American Ferris MicroVolters, 
120 K.C. to 26 Mess. 
Metered Input to Piston 
Attenuator. 

TESTED. PERFECT ORDER. 

£19/17/6 


NEW LAFAYETTE 
H.E.30 9 VALVE 

550 K.C. to 30 Meg. 

£75 

NEW 

E.I.L. HCR 62, 9 Valve. 3.5 to 
30 Meg. 

£69/10/- 


COSSOR 
DOUBLE BEAM 
OSCILLOSCOPE 

240 A.C. Powered, Tested. 
PERFECT ORDER. 

£49/17/6 


NEW ROTARY 
CONVERTERS 

100 watt, 50 Cycle. 

24v to 32v input. 
Output can be supplied 
for 50-110 or 240v 


. iograms, 

recorders, fluorescent lights. 

£19/17/6 

As above, 450 watts, £36/17/6 

12 VOLT UNITS 

As above. Metered with Field 


Will operate TV Sets. 

£19/17/6 
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BOOK REVIEW 


UNDER STANDING AMATEUR 
RADIO, written and published by 
the American Radio Relay League. 
Soft cover, 320 pages, 61 by 9± 
inches, with almost 400 large, clear 
illustrations. 

This is a brand-new book covering the 
principles, construction and operation of 
amateur radio equipment. The material 
it contains would appear to fill many of 
the gaps in the text of the familiar 
“ARRL Handbook” and, as such, it 
should be welcomed by most radio 
amateurs. 

“Understanding Amateur Radio” has 
16 chapters, which cover the matter of 
setting up an amateur station, the funda¬ 
mentals of receivers, transmitters, power 
supplies and antennas, construction of 
receivers, transmitters, antennas and 
modulators. 

The “how-to-build-it” chapters feature 
equipment which can be built by the 
beginning amateur who has not yet had 
a great deal of experience and, just as 
important, feature equipment which is 
not too expensive. Some of the con¬ 
structional items have appeared origin¬ 
ally in QST (the ARRL monthly maga¬ 
zine) and some were built especially for 
this book. 

Summing up, this would appear to be 
an excellent textbook for beginners in 
amateur ra<iio which establishes the 
groundwork for all phases of the hobby. 
School radio clubs and other “beginner” 
projects could do much worse than con¬ 
sider it for a standard reference manual. 

Our review copy came direct from the 
ARRL headquarters in West Hartford, 
Connecticut, U.S.A. (K.W.J.) 

★ ★ ★ 

ABC’s of COMPUTER PROGRAM¬ 
MING, by Allan Lytel and publish¬ 
ed by Howard W. Sams and Co., 
Inc., Indianapolis, Indiana. Soft 
cover, 128 pages, 5£in x 81in. Ame¬ 
rican price, 1.95 dollars. 

This clearly illustrated little book 
contains a wealth of information for the 
newcomer, particularly to the field of 
Computer Programming. The authoi 
holds a Master degree in Science- 
Journalism and has taught mathematics 
and electronics, in addition to preparing 
and conducting a course on digital com¬ 
puters. It is evident that the author is 
well equipped to deal with the subject. 

To convey some idea as to the mate¬ 
rial in this volume, a list of contents is 
given: 

(1) What is Programming? 

(2) Fundamentals of Programming. 

(3) Program Instructions. 

(4) Programming for the Computer. 

(5) Programming for the problem. 

(6) Programming Algebra. 

In addition to the six chapers, a glos¬ 
sary of most of the terms necessary to 
understand this work, is included at the 
back. From this list it can be seen that a 
great deal of the fundamentals of digital 
computer programming are covered. 

Whereas the computer was used only 
for the solution of scientific and engin¬ 
eering problems when it was first intro¬ 
duced, such is not the case today. Com¬ 
puters are being used more and more 
in industry and business. It is not neces¬ 
sary to have a scientist or mathematician 

Continued on page 112 
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SOLAR CELLS - The Cell with 1,000 uses 

6.1 volt at 5 milliamps, 6 volt at 10mA. 5.8 volts at 15mA., 5.4 volts 
at 20mA. These cells will run most transistor portables. List price 
£3. OUR PRICE ONLY 15/- plus 2/- postage. 


BRAND NEW 

VALVES 

VALVES 

Ferguson Chokes 

12SK7 

6ABY7 

30 Henries. 

IT4 

VR150/30 

100 mill. 

Type CF 107 

IL5 

VR105/30 

12/6 Each 

5/- Each 

10/- Each 


COAXIAL CABLE i inch Diam. 1/3 per yd. 

Aerials type APXI with amphenol coaxial plug. Base and angle 
connectors. 12/6 each. 

Headphone and Microphone sets to suit No. 22, No. 122, No. 19 
Transceivers. 27/6 each. 

Whip Aerial Base. 7/6 each. 

New Relay Coils 2,000 Ohms suit S.T.C. 3,000 type relay. 4/6 each. 


Jack Panels containing 10 Phone 
Jacks. 12/6 each. 


7 Pin Sockets and Shields. 2/ each. 


ALARM BELLS 

240 volt with Dual 6-inch Bells. 
Make your own burglar alarm. 

Only 30/ each. 


30Mc I.F. strips containing 6 VR91 
(EF50) Valves, 1 VR92 (EA50), wired 
complete, New. 25/ each. 


Condensers. .01 mfd 2,500 V.D.C., 
working. 2/6 each. 


RELAYS 

Multi contact. Made by C. P.' Clare 
of America. New 

5,000 ohm. 12/6 each 

2,250 ohm. 10/ each 


TOP GRADE PRISM ASSEMBLIES. 
These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 

! »»»*#**»»»#» # #»»#»» » » »» »#» » » » » #) - 

TO CLEAR 

! 11 valve receiver, type ARR2.h 
!! valves, 9001 and 6AK5. £4/10/ ea. I; 
' 1 9 pin Valve Cans 1/ each ' > 

I Hand Microphone with Press to! [ 
; ; Talk Switch. 5/ each. ; * 

• Pots 5,000 ohms wire wound S/ ( ' 
!; shaft. 2/ each. !; 

!* Pots 25,000 ohms W/W colvern, 1 «» 
<! inch shaft. 2/6 each. !! 

;; Pots, 120K. 1/6 each. ! 

;> Pots, 100,000 ohms. 1/6 each < 

'! Pilot Lamp Holders. 6d each. !| 

:; VR92 Valves. 2/ each. I 

< EF50 Valves. 2/ each. «! 

!; Genemotors, input 12V, 1,200V,j! 

; 200 MA output. £1/10/ each. 

<: Transformers, 265, 150 mA <1 

!;6V, 7 amp. £2/10/ each. ; 

PASS TRAIN ONLY. 

WELDING ELECTRODES 

Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. 


VALVES 


6X4 

7/6 ea. 

ECC91 

7/6 ea. 

EZ91 

7/6 ea. 

6J6 

5/ ea. 

6J5 

10/ ea. 

6L7 

7/6 ea. 

6K7GT 

7/6 ea. 

6F5 

5/ ea. 

VR57-EK32 

6/ ea. 

Fuse Holders (1 hole Mounting) 2/6 ea. 
Tag Strips, 1 doz Mixed. From 4 

Tag to 9 Tag 

TV IF Formers and Can with 

7/6 doz. 

slug 

FORMERS. ONLY 1/ DOZ. 

2/6 ea. 

1 mfd 600v Block Condensers 

2/6 ea. 

500 mfd 12V 

2/6 ea. 

Phone Plugs, P.M.G. type 

2/6 ea. 

2 Phone Plugs with cords 
B/Cast Coils Aer. Osc. RF 

4/6 ea. 

Known make. 

5/ ea. 

7-Pin Miniature Valve Straighteners 

Relay counters, CV-9999 

9/6 ea. 
7/6 ea. 

Headphones, low imp. 

13/6 pr. 

1 p.c. Resistors, 6,000 ohms 

1/ ea. 

Carbon Mic. Inserts 

2/ ea. 

Bowden Cables, 6ft 

5/ ea. 

SCR522 Circuits ... 

12/6 ea. 

Fuses, 5 amp 

6d ea. 

P.M.G. Key Switches. Ideal model rail- 

way intercoms., etc. 

2/ ea. 


SPECIAL 

SILICON DIODES 
FROM SYNTRON (Canada) 
STV-4 400 volt, 1 amp .. .. 8/ ea. 
STV-8 800 volt, 1 amp ..15/ ea. 
Compare this current rating 
with other brands. 

METERS 

Paton 0-300 volts A.C. or D.C. 5in. 
37/6 each. 

0-30 amp AC/DC moving iron, 27/6 ea. 
0-50 milliamps flush mounted 5-miU 
movement, shunted and calibrated. 
£1 each. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT — 
560-9402 (TOP TAVERNER'S HILL) 560-9402 
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RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 Established 1947. Postage. Parcels 3/6 per order. 



MR-52 MR-2P 

Meters 0-1 Ma. M065 34in round 35/- 
0-lmA. square. Hin bole, MR-2P 35/- 
Transistor Batteries. 9 volt, 4/9 ea. 
Meters, 0-50 Ma. G.E.C., 31 in round 
face, 2|in hole. Brand new, 30/- 
MR-65 0-1 Ma. 3in square, 21 in hole 
47/6 inc. tax. 
MR-52 0-1 Ma. 24in square, 2in hole. 

£2 inc. tax. 

MR2P, 0-500 microamp. Hin square, 
Hin hole.37/6 inc. tax. 


COAXIAL CABLES 

Coaxial Cable 50 ohm UR67 3 8in diam., in 

25yd rolls, 30/. a roll or 1/6 a yard. 

Coaxial Cable 52 ohm UR43 3 16 diam.. in 

12 yd rolls, 15/- a roll or 1/6 a yard. 
Coaxial Cable 72 ohm UR70 3/16in diam., in 

27yd rolls, JS/- a roll or 1/9 a yard. 

Coaxial Cable 72 ohm UR70 3/16 diam., in 

12yd rolls, IS/- a roll or 1/9 a yard. 

Coaxial Connectors (Belling and Lee) suit %in 
coax, cable. Plugs 4/-, Sockets 3/6. 


AMERICAN POTENTIOMETERS 
American Bradley, 2in long, lin shaft, 
lin diam. Available in following sizes: 
20,000. 25.000, 30,000, 50,000, 100,000, 
250,000 ohms, 1 megohm, i meg. and 
2 megohm Bradley Potentiometers. 
Price 2/6 each. 


CRYSTALS 

3.5 and 5.5 Me. Marker Crystals 
Miniature and FT243, 50/ with socket. 
Crystals Ground to any Frequency. 
PRICE ON APPLICATION. 


LSG11 
SIGNAL 
GENERATOR 

120 Kc.-390 Me. 

Frcq. range (six bands): 120 Kc to 130 Me. on 
fundamentals; 120 to 390 Me. on harmonics. 
Mod. freq. 400 and 1.000 c.p.s. Tubes: 12BH7, 
6AR5. Rectifier: Half wave selenium. Pro¬ 
vision for crystal oscillator (xtal not Supplied). 
I to 15 Me 100. 117 or 230v. AC. input. 

50.60 c.p.s. Size: 7Vi x 10% x 4'/t»in. Weight: 
61bs. 

Price: LSG11—£16/17/6 inc. tax. 
LSG10 — £13/17/6. 


Enamel Copper Wire in 4 oz. rolls. 


18 B & S ... 1 . 8/6 

20 B & S .. .12/6 

33 B & S .. .... .. 15/6 


Crystal Earphones, suit Transistor 

radio.6/6 

Phone Plug on 2ft cord.2/6 


SAKURA CIRCUIT TESTER 

Model TR6S 

Sensitivity: d.c. 20.000 ohms volt, 
a.c. 10.000 ohms volt. Ranges — 
d.c. volts: 6, 30. 120. 600. I 200v.: 
a.c. volts.: 6. 30, 120, 600. 1.200v. 
D.c. current: 60 uA., 6 mA„ 60 
mA„ 600 mA, Resistance: 10K. 
I00K, 1M. 10M ohms. Capaci¬ 

tance: 0.001-0.2 uF., 00001-0.01 
uF. Inductance: 30-3.000H. Deci¬ 
bels: Minus 20 to plus 17 db. (0 
db.—0.775v.—600 ohms). Dimen¬ 
sions: 4Vfcin x 6Viin x 2%in. 

Weight: 1.31b. 

£9/10/ inc. lax 


VAI VF CfWkFTS • 

Octal 1/6, Octal plug and socket 2/-, Small 7- 
pin Ceramic 2/-, Small 7-pin mica filled with 
shield, 15 for £1, Small 9-pin Ceramic with 
shield 5/.., Small 9-pin ceramic 2/6, Loctal 8- 
pin (7C7 Type) !/•♦ Loctal 9-pin (EF50 Tyne) 
3/6, Small FA50 Type 2/6, 813 Type 15/-. 
VCR97 CRT Type 10/-, Large 4-pin. 5-pin. 
6-pin, 7-pin, all 2/- each. 




SPECIAL 

This Month Only 

METERS, Type M065, 31 in Round 
Face, 21in Hole, NEW IN CARTON. 
In the following ran 

0-5 Ma. DC 
0-10 Ma. DC 
0-100 Ma. DC 
0-1 Amp. A C/DC 
0-3 Amp. A C/DC 
0-5 Amp. AC/DC 
0-10 Amp. AC 
0-20 Amp. AC/DC 
0-30 Amp. A C/DC 
0-50 Amp. AC/DC 
0-100 Amp. AC/DC 
0-15 volts DC 
0-30 volts DC 
0-50 volts AC/DC 
0-150 volts AC 
0-250 volts AC/DC 
0-300 volts AC/DC . 42/6 


COAXIAL CABLE 

UR32 71 ohm in 100yd rolls, 

£7/15/ or 1/9 yd. 


Crystal Microphones Model BM3 Pen¬ 
cil Type.57/6 

Stand to suit. 15/ extra. 


VIBRATORS No. M438.12 volt 150 
cycle non-synchronous . . . . 42/ 

No. M437 6 volt 150 cycle non- 
synchronous .42/ 


All 

35/- 

each 


CLEARANCE SALE 

SALE OF SURPLUS STOCK AT OUR STORE, 8 PARK STREET, GLENFERRIE. (PHONE 81-1935). CALL IN AND 
INSPECT OUR LARGE STOCKS OF: Communication Receivers, Transmitters, No. 128 Transceivers, TR1935 VHF 
Transcievers, No. 133 Transmitters, Walkie-Talkies, Lighting Plants 12 volt, 110 volt, 230 volt. Tope Recorders 
and Recording Tape, Power and Filament Transformers all types. Speakers, Radar Equipment, CRO Tubes, Valves, 
Resistors, Condensers, NO REASONABLE OFFER REFUSED. 


IA3 

1A5 

2/6 10a £1 
5/ 5a £1 

3Q4 

5V4G 

10/ 

15/ 

NEW VALVES 

954 

955 

5/ 

5/ 

5a £1 
5a £1 

VR103 

VR105 

5/ 

10/ 

5a £! 

IC7 

3/ 

7 a £1 

5Y3GT 

13/9 

6SSH7 

6SS7 

6V6GT 

4/ 5a £1 
7/6 3 a £1 
16/ 

ill 

5/ 

3/6 

5/ 


956 

5/ 

5a £1 

VR136 

2/ 12 a £1 

1D5GT 

5/ 

5a£l 

5U4/GB 14/6 

5a £1 

958A 

2/6 10 a £1 

VT25 

5/ 


IDS 

7/6 

3a £1 

6AG7 

12/6 

6X5 

15/ 

I2SK7 

5/ 

5a £1 

2051 

5/ 


VT127 

4/11 5 a £1 

1H4 

5/ 

5a £1 

6AJ5 

7/6 3 a £1 

6Y6 

5/ 5 a £1 

12SQ7 

5/ 


AVll 

2/11 


VT501 

7/6 

3a £1 

1H6 

5/ 

5a £1 

6AM« (EP91) 10/ 

6CH6 

2/6 

12SR7 

5/ 

5a £1 

EA50 

2/ 1 

10 a £1 

Y65 

5/ 


1K4 

1K5 

5/ 

5/ 

5a £1 
5a £1 

6B7 

6BE6 

10/ 

15/ 

6J5GT 10/ 

6SN7GT 12/6 

6X4 12/6 

14A7 

117/6 

1625 

3/ 6 
5/ 

5/ 

7a £1 
5a £1 
5a £1 

EC91/6AQ4 10/ 
ECC33/6SL7 £1 

KT61 

ECH33 

15/ 

17/6 


1P5 

2/ 

10a £1 

6C4 

5/ 5a £1 

6V4 

14/6 

1626 

5/ 

5a £1 

EF39 

5/ 

5 a £1 

EB41 

12/6 


1Q5 

5/ 

5 a £1 

6C8G 

5/ 

7A8 

2/ 11 a £1 

1629 

5/ 

5a £1 

F.F70 

5/ 

5a £1 

6X4 

10/ 


1S4 

7/6 3 a £1 

6F6 

12/6 

7C5 

5/ 5 a £1 

30 

1/3 


EF72 

5/ 

5a £1 

1LN5 



1S5 

10/ 


616 

10/ 

5/ 5a £1 

7C7 

2/ 12 a £1 

35T 

30/ 


EF73 

5/ 

5a £1 

(CV781) 5/ 

Sa£t 

1T4 

10/ 


7E6 

3/6 7a £1 

717A 

7/6 

3a £1 

EL41 

10/ 


12AU7 

15/ 


2A6 

7/6 


6K7 

7W7 

2/6 10 a £1 

6R8 Metal 

.. 17/6 

EY91 

5/ 


I2sc7 

5/ 

5 a £,l 

2D2I 

15/ 


1S5 .. 


12A6 

4/ 6a £1 

807 

7/6 

3 a £1 

OB2 

30/ 


VT52/EL32 

2X2 

5/ 

5a £1 

6K8GT12/6 

12AT7 15/ 

808 

10/ 


QQV06 

40/ 



7/6 

3a £1 

3A4 

10/ 


6L7 

5/ 5a £1 
7/6 

12SAGT10/ 

809 

20/ 


RL18 

7/6 

3a £1 

QQE03/12 47/6 

IF5 

10/ 


1S2 

18/ 

815 

15/ 


UL41 


£1 

OOE04/20 £3/10/ 

TT15 

15/ 


6SA7 

6U8 

17/ 

830B 

15/ 


VR53 

5/ 

5a £1 

VT78 

4/ 


6G6 

7/6 

6SC7 

7/6 

6CM5 

25/ 

832A 

19/6 


VR101 

5/ 

5a £1 

6H6GT 

3/6 


3S4 . . 


.. 10/ 

6SF5 

7/6 3a £11 

12AH7 

5/ 5a £1 

866A 

£1 


VR102 

5/ 

5a £1 

6SF7 

7/6 



no 
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ELECTRONIC 

This equipment is considered a very 
important one in the maintenance of 
the metropolitan sewerage scheme, as 
any interruption to the service because 
of delays in attention to faults could 
have very serious consequences for the 
community. By means of this modern 
equipment such delays have been re¬ 
duced to a very safe minimum and the 
system is no doubt one of the most effi¬ 
cient in the world. 

Another rather fascinating piece of 
equipment used by the board and which 
was developed in their own laboratories, 
is called a Transistorised Radio Fre¬ 
quency Pipe and Cable Locator. 

The equipment consists of a 
transmitter and a receiver. The trans¬ 
mitter generates a signal of 150 Kc and 
an electro-magnetic field is set up by 
its loop aerial. The transmitter is held 
near the pipe to be traced in such a 
manner that this field cuts the pipe, in¬ 
ducing an e.m.f. in the pipe and a 
150 Kc current through it. This cur¬ 
rent produces a concentric field along 
the pipe, which is detected by the re¬ 
ceiver. The signal is amplified, mixed 
with a local oscillator signal approxi¬ 
mately 1 Kc away from it, and the re¬ 
sulting audio signal amplified and fed 
into a meter and headphones. 

The transistor push-pull oscillator 
(transmitter) is housed in a small carry¬ 
ing case. The transmitting aerial is 
wound around the outside of the case 
and covered with vynex or whatever 
other finish is used. The transmitter is 
powered from a 9-volt dry cell and has 
300 milliwatts output at 150 Kc. 

The receiver is housed in a box of 
similar size and can be combined with 
the transmitter box by means of a handle 
which separates the two boxes by a dis¬ 
tance of about four feet. The instru¬ 
ment is used with or without a handle 
depending on circumstances. For pipes 

STOTT'S 

Home-Study 
Course in Radio 
Will Help YOU 

'STOTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Stolls (iirrcsiioiulfme College 


159 Flinders Lane, Melbourne; 149 Castle- 
reagh St., Sydney; 290 Adelaide St.. Brisbane; 

21 Grenfell St., Adelaide; 22 Howard St., 
Perth. 

mm m mm, CUX HERE AND POST 

I TO STOTT’St Please send me, free and with- j 
I out .obligation, full particulars of your Course ! 
I In Radio for Amateurs. 

• ! 

J My Name . J 

J Address . J 

* .. Age . (R.H.763) \ 


AIDS — Continued 

running for short distances the trans¬ 
mitter and receiver are used separately. 
For pipes running for long distances the 
two units are coupled together with the 
handle as shown in the photograph. 

To locate a pipe when its position is 
completely unknown the transmitter and 
receiver are joined together by the 
handle. The whole assembly is now car¬ 
ried over the ground. When the trans¬ 
mitter is over the pipe a maximum read¬ 
ing will be obtained on the receiver 
dial. By approaching the pipe from the 
opposite direction the location can be 
accurately checked. The same method 
is used for locating metallic objects in 
the ground or any wire cable. 

To locate a pipe, the direction of 
which can be assumed, the transmitter 
is placed vertically on the ground paral¬ 
lel to this assumed direction. The trans¬ 
mitter power is switched on and the 
receiver is carried away from the trans¬ 
mitter in the approximate direction of 
the pipe. The receiver will pick up a 
signal from the transmitter the strength 
of which is recorded on a meter on the 
receiver. A tuning control is adjusted 
for maximum receiver sensitivity. 

The location of the pipe may now 
be obtained by moving the receiver in 


a vertical plane until a maximum read¬ 
ing is obtained on the meter. 

Where several pipes run close to one 
another one pipe can be located at a 
distance from the others by making a 
direct connection from the transmitter 
to the desired pipe. When the receiver 
is now moved over the group of pipes 
at the distant location, the pipe which 
gives the greatest reading, when the re¬ 
ceiver is held over it, is the wanted pipe. 

The depth of a pipe is determined as 
follows. The transmitter is placed over 
the pipe on the ground. The receiver 
is held at an angle of 45 degrees over 
the pipe, the angle being obtained by 
means of a special spirit-level on the 
receiver. The receiver is now moved at 
right angles from the centre line of the 
pipe until a maximum signal is obtained. 
The depth (d) of the centre of the pipe 
is equal to the distance from the centre 
mark of the pipe to the centre of the. 
receiver (equals d plus x as in diagram} 
less the height (x) of the centre of the 
receiver above the ground. 

The Metropolitan Water, Sewerage 
and Drainage Board’s electronic engin¬ 
eers are constantly developing new de¬ 
vices to assist them ih giving a faultless 
service to the community. It is hoped 
that these articles have helped readers to 
understand the wofkings of a large pub¬ 
lic utility in its efforts to serve the public. 


Be Paid What You 
are REALLY WORTH! 


£ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism — Short Stories 

Writing for Radio A TV 

Intarior Decorating 

Etiquette A Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying A Mapping 

ILLUSTRATING 

Still Life—Landscape 
Caricature A Cartoons 
Oil i Water Colour. 
Fashion Drawing 
Showcards A Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate A Quantities 
Roofing, Steal‘Squara 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting A Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Enginaar 
Production Managem't 
Industrial Managament 
Exacutive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Seereteries 
Inst. Cost Accountants 
Inst. Sales I Marketing. 
Metric, or Leov. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mach. €ngrs. 
Inst. Diesel Engineers 
Shire Overseers' Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 86 SCHOOLS, 

SYDNEY: 400 Pacific H'way Crow's Natf. Tele.: 43.045S 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building. Edwerd Street. Tele.: 2.6125 
ADELAIDE: T4S Building. King William St. Tele.: W.4I48 
PERTH: C'weelth Bank Building. 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 


Pleas* send Free Book on .......... 

NAME (Mr, Mrs, Miss)__AGE ... 

ADDRESS .... 


..STATE, 


_Dept. 526 


^OCCUPATION ...PHONE. 
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WANTED TO BUY. SELL OR EXCHANGE 


Advertisements may be inserted in these columns at a cost of 3/6 per line, each 
line containing approximately five words. To ensure publication, copy and cash must 
reach the office by the first of the month preceding date of issue. The envelope 
should be addressed, "Advertising Department, Radio, Television and Hobbies," 
Box 2728, G.P.O., Sydney. Please refer to classified form on page 104. 


P*OR SALE: Creed (Morse-tape transmitter) 
* U.S.A. platignum points, 240 A.C., near new, 
tapes, audio, pnones. Offers to S. Kirsten, 23 
Mountain Ash Ave., Ashwood, S.E.ll, Vic. 


QALE: Mullard 44 stereo amplifier, Goldring 
G60 transcription arm, Ronette stereo cart¬ 
ridge, 2 Goodman Axiom 110 speakers. O. 

Cooper 11/24 Manion Ave., Rose Bay. 37-5845. 


S ELL: All back issues, R. TV and H. in stock 
at all times, 1939-55 copies 1/6 each; 56-58 
11- each; 1959 on, 3A each. Post, inch Phone, 
write or call. T. Weir, 56 O’Connor St., Haber- 
field, Sydney. 71-2569. Wanted to Buy copies. 


S ELL: BC375 Transmitter damaged R.F. meter. 

6210KC to 7680KC V.F.O. No power supply. 
What offers? K. Robertson, Euroka St., Walgett, 
N.S.W. 


S ELL: Palec Model TV-M V.T.V.M. Excellent 
condition. £15. Kings ford, N^S.W. 663-2308. 


S ELL: Amateur radio transmitter and receiver. 

Home built with extras. Amp. meters and 
valves. Inquire 168 Cumberland Road, Auburn. 

R EPAIRS to receivers, transmitters, construction 
testing, TV alignment, Xtal convs. any fre¬ 
quency £18/10/ plus tax. 144 Me, Xtal conv. 
kit. £12, plus tax. Eccleston Electronics, 146a 
Gotham Road, Kew, Vic. 80-3777. 


RAICROGROOVE DISCS from your tapes, also 
*** tape copying service. Highest quality discs 
at all speeds. Prompt service. Moderate charges. 
Country and Interstate inquiries welcomed. 

Vitatone Recording Studios. Box 18, Post Office, 
Lane Cove, N.S.W. Phone (Sydney), 42-6154. 

T APE TO DISC, Have your own taped items 
faithfully reproduced on acetates or pro¬ 
cessed records. W. and G., 185 a’Beckctt Street, 
Melbourne, 34-3716. 

MEW Opportunity Express, Parcel, 2/6. T. H. 

Thompson, 2 Shaw Road, Inna loo, W.A. 

T RANSISTOR Radio Repairs. All makes of 
Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set, less 
leather case, by reg. post from anywhere in Aust. 
7-day service, “toughies” take a little longer. We 
also repair Jap Grammo motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831. 

*T* *APE to DISC SERVICE. Weddings, social, 
* private recordings. Moderate charges, from 
15/6. Highest quality. Speedy service. Phone 
WF8336, “John B.,” 37 Halley St., Fivedock. 

ELECTRONIC ORGAN COMPONENTS AVAIL- 
*-* ABLE.—Keyboards, key contact blocks, wiper 
plates, stop switches, pedal boards, toe pistons, 
relays, console magnets. Also sundry components 
such as gold clad wires, felt, screws, springs, 
oscillator coils, etc., suitable for Douglas Organ 
construction. We have the Clyne organ construc¬ 
tion kit with circuit diagrams and other mono¬ 
phonic and polyphonic instrument data. Also pipe 
organ components, also ready built electronic 
organs. Catalogues available from Peska Trading 
Co., P.O., Box 38. Ivanhoe, N21, Vic. 


XT. H.F. RECEIVER, 40-1000 Mcs, 14 valve, noise 
* lim, aud.o til, S meter, output and plate 
meters. Plus 5in pan adaptor in matching cabinet. 
200-page instruction manual. R. Smith, 26 Mount- 
batten S reel, Oatley, N.S.W. 


L AST MONTH OF SPECIAL OFFER: New 

OC71’s, 73, TS2, 3, SFT152, 153, OC72’s, 
80, 74, SFT122, 123, 130, 131, 2N217, all 8/6 ea. 
OC44, 45. 2N269S, 2N345, 374, 640, 247, 252, 
412, SFT108, 316, all 10/ ea. OC171, 2N370, 371, 
15/ ea. Power types OC23, 28, 29, 35, 2N301, 257, 
250, 456. SFT240,, all 25/ ea. OA210, 211, 10/ 
ea. OA31, BYZ13, 15/ ea. OA81, 85, 3/ ea. 
Valves 5Y3, 5U4. 6BW6, 10/ ea. Right reserved 
to supply equivalents if necessary. Add 2/6 post 
and pack with order. A.C.E. Electronics, Box 
1452L, G.P.O., Adelaide. 


W 


ANTED: Reliable field strength meter. Write; 
S. Thomson, Terowie, South Australia. 


S TEREO 4 track tapes, disposing of private col¬ 
lection, average price £3. S.A.E. for list. 
64 Cromwell Road, South Yarra, Vic., or ring 
BJ2359, any evening after 7 p.m. 


ELECTRONIC ORGAN, 2 manual transistorised 
organ data available, also ALL special parts 
including filter chokes and tuning coils, etc. Peska 
Trading Co., P.O. Box 38, Ivanhoe N21, Vic. 


EARN good money in your spare time. We want 
*“■* casual TV Technicians, North Shore area. 
Experience desirable, but we will train any man 
with potential. JJ7701, Sydney. 


TTALVE Tester, GM type. Needs repair, con- 
» tains two good transformers, switches, meter, 
etc. £6. 44-7701, Sydney. 


JVd|ODEL ROCKETS! Kits, engines, nose cones, 
launchers, fin units and technical information. 
Fast service. Send 2/9 for illustrated catalogue. 

Model Rocketry, 173 Wattle Street, Banks town, 
N.S.W. 


/BOURSES. Basic Electricity 10/6. Basic Radio 
12/6. Transistor Servicing 10/6. TV Servicing 
12/6. F.M. 7/6, VHF-UHF 10/6. Computers 12/6. 
DF-Radar 12/6, Trigonometry 3/6, Calculus 10/6, 
Organic Chemistry 10/6, Physics 12/6, Nuclear 
Physics 10/6, Mechanics 10/6, Astronomy 10/6, 
Clear Thinking 5/. Post Free. Popular Science 
School of Electronics, 3 Broadway, West Pymbte, 
Sydney. (Correspondence Only.) 


•T’APE-TO-DISG: Speedy service, low prices. 

* Professional equipment used to make hi-fi 
records from your tapes. 

7in 45 single play (max. 7. min.).21/- 

7in 45 extended play (max. 12 min.) .. .. 25/6 

7in LP (max. 15 min.) .30/- 

lOin LP (max. 30 min.) .. .. 45/- 

12in LP (max. 40 min.) .. ., . . .. 56/- 

Send tape, instructions and fee plus postage, 
or we will forward C.O.D. VISTA RECORDING 
STUDIOS. 78 Robert Street, Wickham, N.S.W. 


CELL: B. and K. television analyst. As new. 

Any reasonable offer. N. Bramich, 24 Noble 
St., Noble Park, Melbourne, Vic. 


2ELL: Tandbcrg model 5 stereo recorder. Fr. 
^ Corcoran, The Presbytery, Dunedoo, N.S.W. 


•TRANSISTOR repairs, all makes. Send by reg. 
* post. M. McLauchlan, P.O. Box 98. Rock¬ 
hampton, Q. 


SELL: 17in Ekco TV, £30. Tube O.K. 37-1977, 
^ Melbourne. 


BOOKREVIEW 


to use such machines for business appli¬ 
cations and such books as this one help 
to provide the training for people who 
will be required to apply themselves in 
this field. 

To sum up, a worthwhile book for 
those who intend to pursue the occupa¬ 
tion of programming and those who 
would like to learn something of the 
subject as a general interest. Our copy 
came direct from the publishers. (l.L.P.) 

★ ★ ★ 

CB RADIO SERVICING GUIDE by 
Leo G. Sands. Soft cover, 160 
pages 5i by 81 inches. Published 
by Howard W. Sams. American 
price, 2.95 dollars. 

This book covers the servicing of the 
larger 27Mc CB transceivers (l to 5 

112 


watts) which, as yet, are not licenced in 
this country. The information is more 
specific than general in that it applies 
mainly to equipment available in 
America. (K.W.J.) 

★ ★ ★ 

COLOUR TV TROUBLE CLUES by 
the PF Reporter editorial staff. Soft 
cover, 96 pages 51 by 81 inches of 
text material with fairly profuse 
illustration. Published by Howard 
W. Sams. American price, 1.95 
dollars. 

This book appears to be a fairly well 
written and practical treatment of colour 
TV troubles but would be of academic 
interest only in this country. (K.W.J.) 

Printed and published by Sungravure Pty. Ltd., at 
the registered office; 21-29 Morley Avenue, 
Rosebery, N.S.W. 


CELL: Arco 8 mm fl.8 Triomat movie camera, 
6 speeds, variable shutter coupled to built-in 
exposure meter, wide angle, tele and standard Jens 
focusing thru lens, exposure needle visible in 
zoom finder coupled to lens. Diop, adj. and other 
expensive features. Also Eumig P8M imperial pro¬ 
jector, still, reverse, built-in sound coupler. Bar¬ 
gain, as new, complete outfit £68. K. Hancock, 
2 Gordon St., Beaumaris, Vic. 


CTEAM LOCOMOTIVES are disappearing! 

Build your model now! Designs, castings, 
Bolton, 72 King St„ Sydney. Catalogue. 6/6. 


W ANTED: Pye XTAL locked signal genera¬ 
tor, for aligning R.F. end Pye taxi two- 
way radio sets. BARNETT’S RADIO SERVICE, 
SOUTH TWEED HEADS, N.S.W. 


O PPORTUNITY for hard-up professional or 
serious amateurs. Fi-chord 1A, mint con¬ 
dition, with charger, case, circuits, and spare 
Grampion, S.P.4. £80. Saxon, 179 Esplanade, 

Largs Bay, S.A. 


S ELL: Pioneer and A.K.G. stereo headphones, 
new, £5 ea. Stereo headphone amplifier 
complete with record player in portable carrying 
case with A.K.G. headphones, £25. HODGES 
SOUND SYSTEMS, 35 Lewis Street, Balgowlah. 
N.S.W. XJ4913. 


C RYSTAL CARTRIDGES, English Hi-gain 

turnover with L.P. and 78 Sapphires, Ultra 
lightweight, wide frequency response. Standard re¬ 
placement for most players and changers. Stan¬ 
dard Vi in mounting bracket. New, fresh, perfect, 
yet less than half the price you would expect. 
18/6 ea. (posted). Trade inquiries welcome. 
GOLDWARE RADIO CO., 7 Melrose Ave, Syl- 
vania, N.S.W. 


CELL: TV Powertrany (Stromb. C.) £2 and £3, 
*** Philips TV tuners (7580), £3. Bigger quanti¬ 
ties less. Tele-Pol TV, 76 Belniore Rd„ Rand- 
wick. FX5005. 


ADVERTISERS INDEX 

Asdic Stereo Speciality House .. .. I. B. Cover 

A.C.E. Radio.106-8 

Ainplion (A'asia) Pty. Ltd. .. .71 

A.R.T.C. .Back Cover 

Amalgamated Wireless (A'asia) L!d. .. .. Front 

Cover, Inside Front Cover.100, 20 

A. and R. Electronic Equipment Co. Pty. Ltd (8 
Arrow Electronic Equipment Co. Pty. L'd. .. 37 
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Anoriecn . 50 
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Cornelius.70 
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Electron Tube Distributors. .. .. 91 

Encel Electronics.15 
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Erickson-Trimmax, L. M. . . ..68 
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Ferguson Transformers.32 

Fielden Electronics 47 

General Accessories Pty. Ltd.64 

G. R.D. .70, 78 

Goodmans. $4 
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Gray, Simon Pty. Ltd.90, 80 

Ham Radio .Suppliers.no 

Homecrafts Pty. Ltd.48 

H. B. Radio.$7 

Heating Systems. 89 
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Jacoby. Mitchell and Co.26 
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Magnetic Sound Industries . .. 86 

Magrath, J. H. and Co.72 

Master Sound Sales.88 

Master Electrics. . . . . 60 

Melbourne Tape Recorders .. .85 

Mullard (Aust.) Pty. Ltd.10 

McLellan and Co. . . 42 

Manufactures Special Products 8 

National Radio Supplies. . . .. 98, 99 

Nova Electrical.75 

Paton Electrical Industries. 6 

Paragon Radio. 109 

Prices Radio.. .. .. .27 

Payne, Ronald J. . . ...22, 58 

Radio House Pty. Ltd. 96 

Radio Parts Pty. Ltd.52 

R.C.S..94 

R.D.S. . 45 

Rola Co.36 

R.C.A. if 

Stotts Correspondence College.Ill 

Standard Components .. 73 

t.d.b .ioi 

Telecomponents.34 

Tekni-cals... . . .. . . 73 

Tudor Radio.. .. . . 103 

United Radio Distributors .76 

University Graham Instruments.24 

Wagner. R. H. . . . . 94 

Wagner Industries.33 

Warburton Franki Pty. Ltd.40, 92 

William Willis .97 

Zephyr Products. 79, 34, 104, 58 
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The World’s Best Tape Recorder Value ! 
Invented by and manufactured to the rigid requirements 

of the Royal Radar Establishment, U.K. 

re i mcJeck 

Tape Recorder 

as easy as putting on a record 

Slip the Gramdeck on to your turntable and you 
have the finest tape recorder you've ever heard. 
Lift it off and your gramophone is ready to play 
records again. 

Used in Government Depts., Workshops, Schools, Cinemas, 
Clubs, Restaurants, Aircraft Laboratories, Homes, Retail 
Shops, Shows—will record in the field with wind up gromo. 

Imported from England 
and sold direct by 
the Agents at half 
the normal cost! 

(will erase and record simultaneously) 



HERE ARE THE FACTS YOU WANT TO 
KNOW ABOUT GRAMDECK 


This is the Amazing GRAMDECK. The Gramdeck con¬ 
sists of two self-contained units—the tapedeck which is 
placed on the turntable—and the compact Control Unit 
(4in x 7in x 3tin) with control dial for Play, Record, etc. 

The Control Unit is completely self contained, uses tran¬ 
sistors and is powered from its own internal standard 
portable radio battery that may be used for 600 hours 
without replacement. Included with the Gramdeck Tape 
Recorder is the beautifully styled Lustraphone Moving Coil 
Microphone—a sensitive efficient instrument specially selec¬ 
ted for the finest results. 

The GRAMDECK is simple ... no valves or motors to go 
wrong . . . slips on to the gramophone turntable as easily 
as a record. The turntable drives the tape spools and the 
gramophone or radiogram, loudspeakers provide reproduc¬ 
tion through the Gramdeck, giving quality of reproduc¬ 
tion that must be heard to be believed. 

GRAMDECK was invented as an essential piece of re¬ 
cording apparatus for the Royal Radar Establishment and 
Government permission had to be obtained before it could 
be patented and released to the public. It uses standard 
tapes—has an erase head for wiping out old recordings 
so you can use the tapes as many times as you like. 

GRAMDECK IS SO EASY TO USE ... no circuit alter¬ 
ations of any kind are needed to your existing equipment. 
When you have made a recording you can immediately 
play it back through your radio or gramophone. 

The World's Best Tape Recorder Value! I 


Takes any spool up to 
5iin. 

Twin Track Recording 
Head. 

Tapes any Speed. 
Automatic Erase. 

Easy to fit. 


Better Reproduction. 

Reliable Performance. 

Fits any record player. 

Fits any spindle. 

Records direct from 
radio. 

Superb Quality Recording. With Gramdeck you use the 
motor, valves, loudspeaker, etc., that you have already 
bought. Gramdeck quality is possible only because the 
designers have been able to concentrate ort quality of repro¬ 
duction rather than having to spread the cost over a large 
number of components. 

THIS IS A SPECIAL OFFER. 

LIMITED STOCKS ONLY. 

BUY YOUR GRAMDECK 
NOW. 

GRAMDECK costs only .. . 

FULLY GUARANTEED 


£24/10/- 


ASDIC 

STEREO SPECIALTY HOUSE, 

166 Glebe Road, Glebe, H.S.W. 
Telephone MW1014. 


BRISBANE AGENCIES 
16 Stanley Street, 
South Brisbane, Old. 
4-5466. 


Please forward complete GRAMDECK Tape Recorder. 
I enclose cheque, postal notes, money order, to the value 
of £24/10/. Plus 10/ postage. 


Name: 


Address: 
























YOU 

CAN EARN 
BIG MONEY 

IN 

TELEVISION 


ASK YOURSELF THESE 
3 QUESTIONS! 

1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 

NOW IS THE TIME 
TO TRAIN! 

Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men ... the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


FOR A FEW PENCE PER DAY YOU CAN 
STUDY THE A.R.T.C. WAY 

... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up .. . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 

PRACTICAL UP-TO-DATE LESSONS 

At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental , principles. The Course 
gives you both basic and advanced instruction 
in all phases. 



No previous experience or high educational 
standard required . . . only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


THOUSANDS OF SUCCESSFUL STUDENTS 
HAVE PROVED THIS 

Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 

PROFITABLE CAREERS 
IN RADIO/TELEVISION 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search. sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone: BA4891-2. 
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AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your fra 
booklet “Careers in Radio and Television .” 

NAME -... .... 

ADDRESS ... 


Colour photography by 
courtesy of Station QTQ Brisbane. 


































